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The American Brass Company develops 


a new kind of brass that cuts polishing time 50% 
for one manufacturer and improves product 
appearance for another...makes bronzes 
that extend the life of many metal parts 





Old aye incurance... 


It's easy to take out. All you do is specify 
Duraflex,** a group of new fine-grain phosphor 
bronzes. For components like those shown 
above, Anaconda’s new type phosphor bronzes 
provide 30% greater endurance than other phos- 
phor bronzes. Duraflex alloys are strong, tough 
and bear up under constant wear and flexing, 
periodic stress, fatigue and corrosion. They 
resist abrasion, conduct heat and electricity 
well and keep their high elasticity. Duraflex 
alloys are available at no increase in cost. 


**Trade Mark 


(Want more information 7 


Our Technical Department can give you a wealth of 
information on the properties and applications of 


Formbrite Drawing Brass and Duraflex Phosphor Bronze. 
Write to: The American Brass Company, Waterbury 20, 


Conn. In Canada: Anaconda American Brass Ltd., 
New Toronto, Ont. 


*Reg. U. S. Pat. Off. 


METALS AT WORK 











— Gotight: on high luctr at fs 


The high luster on these brass flashlight : 
end caps didn't come naturally. Niaga 
Searchlight Corp., Buffalo, N. Y., had 


to buff it on. This was a high-cost 












operation. Now Niagara uses 
Formbrite* ... anew kind of drawing 
brass that provides a surface far 
superior to ordinary brasses. 
Result? Niagara reports a 50% cut 
in polishing time. Plating and ¢ 
general quality are improved, / 
too. And they find 
Formbrite easy to form, 
draw or emboss. 








hate in a nameplate ? 


According to the Arlen Trophy 
Co., Brooklyn, N. Y., one of th 
largest trophy and_ premiun 
manufacturers in the country, 
the appearance of a nameplate 
often means the difference be: 
tween landing or losing a sale. 
But price is important, too. 
That's why Arlen now makes 
their nameplates out of Form 
brite. It costs no more than ordi- 
nary brasses. Yet, because of its 
superfine grain structure, it pol. 
ishes to a bright finish in half 
the time. Formbrite results in 
harder, stronger, springier, more 


scratch-resistant products, too. 
5482 Rev. 


ANACONDA 


the name to remember in COPPER * BRASS - BRONZE 


For more information, turn to Reader Service Card, Circle No. 464 
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New Fire Hazards T. B. Merrill, Jr. 


New materials and processes require constant check on precautions 


New Polyester Felt A New Materials Preview 


Is better than wool type in strength, heat and chemical resistance 


Titanium Alloy Extrusions Now Available G. A. Moudry 
New forms will expand use of titanium 


Materials at Work 


Bonded Plastics. Magnesium Hanger. Plastics Filter. Titanium Fasteners 


Gray Irons for High Temperature Service John L. Everhart 
These low-cost irons are satisfactory for many applications 


Melamine—Glass Laminated at Low Pressure L. Chellis, W. Graner, H. Stark 
New techniques useful for small quantities of large shapes 


Quality Control from Raw Material to Final Part Walter Wotus 
Successful from start, program means fewer rejects, better parts 


How to Weld Some High Alloys R. P. Culbertson 
Each material has particular weldability problems which must 
be considered 


New Developments in Irradiated Polyethylene 
Latest advances have resulted in improved properties and new uses 


New Solution Ceramic Coatings Kenneth Rose 


Can be sprayed. Are applicable to metals andi non-metals 


Heavy Oxide Coating for Aluminum Thomas A. Dickinson 
Promises to broaden wear and corrosion resistant uses of aluminum 
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6 vital parts in this control valve 
are made of corrosion-resisting 
Monel. The six cast parts are 
produced for the Mason-Neilan 
Regulator Co. by the nickel alloy 
specialists in Inco’s own foundry. 
This valve handles corrosive fluids 
at temperatures up to 300°F. and 
pressures up to 250 psi. 


For controlling 
hot corrosives 
under pressure 


... Cast Monel® gives you the extra PLUG 
strength and corrosion resistance 


Inside this control valve is the solution 
to a kind of problem that may be troub- 


ling you, too. 


This control valve regulates the flow 
of hot corrosives under pressure. To 
get long, trouble-free service in appli- 
cations where Monel is selected as most 
suitable for the six critical cast parts 
that come in contact with the corrosives, 
Mason-Neilan uses Inco-Cast Monel. 


Inco-Cast Monel gives extra corro- 
sion resistance even at elevated temper- 
atures. It is as strong as cast carbon 
steel and harder than many other non- 
ferrous alloys. 


Many parts that manufacturers like 








VALVE BODY 


UPPER SEAT RING 
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you need 


Mason-Neilan previously thought im- 


practical to produce in Monel, Nickel - 


or Inconel® have proved sound and 
dependable when made by Inco’s 


casting specialists. 


You no longer have to put up with 
castings that fail prematurely because 
of destructive conditions. Instead, you 
can count on Inco-Cast Monel to out- 
last ordinary materials in centrifuges, 
agitators, impellers, fittings, and pump 
parts. 


LOWER SEAT RING [ . 








*" 

% 4——_ BLIND HEAD 
. Pad 

i + 
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Let Inco help you with problems in 
critical parts that must withstand de- 
structive service conditions. And for 
technical information on cast Monel 
and its unusual combination of proper- 
ties, write today for a free copy of 
Engineering Properties of Cast Monel. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


4\. F 
INCO, Nickel Alloys 


TeAOE mate 


Inco Castings Sand, Centrifugal, Precision 


For more information, turn to Readers Service Card, Circle No. 413 
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Skylight 
Unpigmented glass reinforced 
plastics panels in the roof of 
truck trailers serve as skylights, 
facilitate loading and unloading 
operations. 75% of one company’s 
trailer output has skylights. 


More Light 

A new plastics lamp to brighten 
up dim corners consists of an air- 
tight plastics bubble which is in- 
flated like a toy balloon. The light 
lamp hangs from its electrical 


cord. 


Water 

It takes 42 gal of water to man- 
ufacture a pound of rubber. A 
pound of rayon requires 1000 gal. 


Portable Lodge 

The Crown Prince of Saudi 
Arabia has ordered a_ portable 
aluminum hunting lodge consist- 
ing of several complete buildings. 
It looks as if the days of silently 
folding tents are numbered for 
the Arabs. 


Aluminum Anchor Chain 

Mine sweepers for the Royal 
Canadian Navy have nonmagnetic 
anchor chains of 7075 aluminum 
alloy treated to T6 temper. Tests 
show the material achieved ten- 
sile strength of 77,000 psi. 


Tape Capacitors 

A self-adhesive tape capacitor 
for “Project Tinkertoy” elec- 
tronic assemblies has its conduct- 
ing surface sprayed on. Conduc- 
tor is a formulation of silicone, 
silver flakes, and solvent. Dielec- 
tric layer of epoxide resins is also 
sprayed on tape. 


Canned Bearings 

A major manufacturer of needle 
bearings now ships them in evac- 
uated food-type tin cans. Method 
eliminates preshipment lubrica- 
tion and post shipment cleaning. 
A vallon ean holds over 25,000 


be ngs. 


n of Materials on page 9) 
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Looks complicated, but this connector strip was actu- 
ally produced by a few simple machining operations 
on standard Ace hard rubber rod. The design engineers 
chose an Ace compound that not only has excellent 
strength (up to 10,000 psi), excellent surface resist- 
ance and top insulating properties, but also is free- 
machining. A few high-speed milling and drilling op- 
erations, then soften by heating, press in the metal 
inserts, assemble the contacts with screws, and the 
job’s done. An amazing variety of shapes and com- 
pounds of Ace Hard Rubber are possible, even ex- 
truded directly over metal rods or tubes. Stir your 
imagination? Write for more facts today. 







Machining from rod or tube 
Punching from sheet 

Molding is economical... 
ve Even with complicated inserts. 


AGE rubber and plastic products 


®@ AMERICAN HARD RUBBER COMPANY 
od 93 WORTH STREET - NEW YORK 13, N. Y. 








For more information, turn to Readers Service Card, Circle No. 427 
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the Date of Your Last Calibration 


rings which are checked and calibrated annually by the 


If it’s been some time since your testing equipment was 
calibrated, can you be sure that your test results are 


accurate? 


You can eliminate all doubt by utilizing Riehle’s cali- 
bration service regularly. It’s designed to keep all types 
and all makes of testing equipment in top operating 
condition . . . and to prevent costly breakdowns, Per- 
formed by Riehle engineers, this service is truly complete. 
It not only covers calibration, but also includes minor 


adjustments when necessary. 


Your machines are accurately calibrated with proving 


RIEHLE 


TESTING MACHINES 


Division of American Machine and Metals, Inc. 
East Moline, Illinois 


“One test is worth a thousand expert opinions” 


U.S. Bureau of Standards. Upon completion of cali 
bration, you receive a certificate which attests to the ac 
curacy of the machine, showing exact percentage of 


error on every scale range. 


Riehle calibration engineers are spotted throughout the 
country to give the quickest possible service, Theit 
schedules for the weeks ahead are being made up now. 
Why not arrange to have a Riehle engineer inspect and 
service your testing equipment regularly? Just mal 


coupon for further details, without obligation. 


per NAIL COUPON TERA 


1 =o RIEHLE TESTING MACHINES 
; Division of American Machine and Metals, Inc. 
i Dept. MM-255, East Moline, Illinois 


(1 Without obligation, send me further details on Rieble’' 
bration service. 


[) Send me new free bulletin on Riehle’s full line of | 
machinery and equipment. 





FIRM NAME 





ADDRESS 


For more information, turn to Reader Service Card, Circle No. 485 
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Gienn G. Havens 


President 


Narmeo, Inc. 


A physicist by education, 
Dr. Havens has applied the 
general outlook of that science 

to current engineering problems. 
After an eight year stint with 

the research department of the 

U. S. Rubber Co. in Detroit, 

Dr. Havens moved west where he 
helped to pioneer adhesive bonding 
developments for Consolidated 
Vultee Aircraft. In 1944 he 
launched his own firm, 

National Research and Mfg. Co., 
known as Narmco. Initially 
producing a new type of bonding 
tape for aircraft, the company 

now produces many types of 
aircraft components and is 
concerned with adhesive bonding 

in many other branches of industry. 








aterials... 


their views 

on development 

and utilization 

of engineering materials 


in industry 


nO Today it is literally true that the modern plane is glued 
together. But modern aircraft applications of structural adhe- 
sives were regarded as wholly impractical as recently as five 
years ago. Consider, for example, the fact that with one excep- 
tion, the use of adhesives in aircraft before 1950 was confined 
chiefly to radomes and other fiberglass laminates. The one 
exception was the B-36, which utilized bonded magnesium and 
aluminum components to accommodate extreme vibrations and 
minimize weight penalties. 

“Now, every major U. S. aircraft company is using ad- 
hesives in one form or another. In fact, it is impossible to 
build a modern high performance plane without structural ad- 
hesives; the need for non-welded and non-riveted components 
is greatly increased‘at sonic ang.near-sonic speeds; skin tem- 
peratures of several hundred degrees make it necessary to 
thermally insulate gasoline wing tanks from metal skins with 
nonmetallic sandwich-type construction; and high altitude per- 
formance requirements create the need for airframes that are 
lighter per unit of strength. 

“The so-called sandwich type of construction, in which 
a lightweight core material is bonded between two thin skins 
has a structural efficiency ranging as high as 50% compared 
to about 10% for riveted and bonded constructions. This ex- 
ceptional structural efficiency has sent every aircraft company 
into the field of adhesive bonding. 

“The future will doubtless bring adhesives capable of 
performing at still higher temperatures, 700 F or more. These 
adhesives will be used to bond metal and nonmetal sheets, to 
bond fiber glass, to make core materials and to make sandwich- 
type constructions. In all likelihood, they will make the plane 
of tomorrow as revolutionary as those of today are by standards 
of a decade ago.” 



















































The Best Welding costs less when you ise 


10 


Expect More... 
Get More from 


MALLorY 





STOCK ELECTRODES 


Hundreds of shapes and sizes 
are available in stock . . . with 
round water holes or the ex- 
clusive Mallory fluted cool- 
ing hole for longer life between 
dressings. Save you both cost 
and delivery time. 


MALLORY 


Standard Electrodes 


1. ore YOU GO to the expense of ordering a special 
resistance welding electrode ...or making UP Your 
. take a look at the extensive selection of Mallor, 
standard types and sizes. You will-probably find exact) 
the electrode that your particular application requires, 
Many of these types are available immediately from 
Mallory stock, at a cost substantially less than that of 
special design. 


own... 


The more than two hundred standard Mallory electrodes 
include a choice of many different tips... with round 
cooling hole or with the exclusive Mallory fluted hole that 
provides greatly improved electrode life at no extra cost. 
You can select from varied single-bent and double-bent 
designs, all cold-formed from standard straight tips to 
retain maximum hardness and strength... with fluted 
holes and bent-in-place cooling tubes.* 


Your operating costs, too, are reduced by the long, efli- 
cient performance you get with Mallory electrodes. 
Precision-made from special Mallory alloys, they result 
from more than 25 years of research and development in 
the resistance welding field. 


For expert assistance in electrode selection, see your 
nearby Mallory distributor, or write direct to Mallory. 
And for technical data on all standard and special elec- 
trodes and other welding materials, write for a copy of the 
latest Mallory Resistance Welding Catalog. 


*Patent No. 2,489,993 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 
110 Industry Street, Toronto 15, Ontario 


P.R.MALLORY &CO. Inc 





MALLORY & CO Tat: 


INDIANAPOLIS 6 


INDIANA 


ELECTRODE HOLDERS 


The Mallory family of elec- 
trode holders covers pressures 
from under 100 to over 6000 


unds .. . straight, offset, 
paddle-type and _ universal < 
models. 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


For more information, turn to Reader Service Card, Circle No. 205 
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| Special 


up your 
Mallon 
exactly Continued price reductions for 
equires, titanium throughout 1955 are 
ly from forecast by Thomas W. Lippert 


that of of the Titanium Metals Corp. of 
America. Mr. Lippert based his 
forecast on the increasing know- 
how in the titanium producing 
1 round industry, and from the record 
ole that of the past year. 

ra cost. In 1954, the price of sponge 
titanium owas reduced from 
$5.00 per lb to $4.72 in April, 


ctre des 


rle-bent 


, and further reduced to $4.50 per 
lb in December. The prospect of 
further decreases in titanium 

ig, effi. cost will depend on the fast de- 

trodes. velopment and production pace 
veeult set by the industry and on ex- 

hae in ploitation of current pilot opera- 
tions which are expected to lead 

to full recycling of scrap metal. 

ep your The past year was marked by 
allorv, a drastic tightening of consumer 
tales. specifications for finished forms 
of the of titanium, according to Mr. 


Lippert, but the limit of tighten- 
ing these specifications has been 
reached, he believes. Growing 
experience with present specifi- 
cations, which are stricter than 
any for other structural ma- 
terials, will result in greater 
production and lower costs. 


Production to double 


There are still only two Amer- 
ican producers of raw titanium 
sponge — Titanium Corp. of 
America and E. I. duPont de 
Nemours. These two producers 

Z, achieved a ten tons per day rate 
of production in 1954. Total 
1954 production is estimated by 
fovernment agencies as 5250 
: tous, of which TMCA and Du- 
r Pont contributed about 2500 tons 


FEBRUARY, 1955 


Sees Lower 
Titanium Price 


W 





each, and the balance coming 
from the Bureau of Mines and 
various pilot units. Imports 
from Japan for 1954 totaled 250 
tons. 

For the past five years, the 
production of titanium has ap- 
proximately doubled each year, 
and some sources indicate a pos- 
sible doubling again in 1955. 
This would provide a total out- 
put of slightly more than 10,000 
tons. More conservative esti- 
mates list a likelihood of 8800 
tons this year, and perhaps as 
much as 22,500 by 1957. Only 
one facility is certain to add to 
the 1955 production, and that is 
the new plant of Cramet, Inc., 
which is now building a 6000 ton 
unit. Dow Chemical will prob- 
ably come in with pilot quanti- 
ties of titanium from its 1800 
ton per year plant now build- 
ing, but will not approach full 
production until 1956. Accord- 
ing to Mr. Lippert, the most 
significant new entry in the ti- 
tanium producing field in 1954 
was the Electro Metallurgical 
Co. division of Union Carbide 
and Carbon Corp., which con- 
tracted to produce 7500 tons per 
year by the sodium reduction 
process (News Digest Nov. ’54). 
The plant will not be in produc- 
tion until late 1957, however. 


Production techniques 

On the technological front, no 
new or particularly significant 
technique for producing the 
sponge metal has made an ap- 
pearance, although Horizons Ti- 
tanium is building a small elec- 
trolytic pilot plant at Stamford, 


t 2a ee ee 


4000-ib titanium ingot ts 7 emoved 
from soaking pit prior to rolling. 


Conn. Electro-Metallurgical Co. 
and Imperial Chemical Indus- 
tries have attracted considerable 
attention by reverting to a modi- 
fication of the original method 
of using sodium to reduce the 
tetrachloride instead of the 
Kroll-magnesium reduction proc- 
ess. 

The sharp increase in sponge 
production last year created a 
short term oversupply of the 
metal in the face of repeated 
government announcements that 
present and planned production 
facilities are insufficient to meet 
the requirements of the Air 
Force alone. Mr. Lippert said, 
“Actually, aircraft manufactur- 
ers can’t use titanium metal for 
any given application until they 
are assured of a sufficient supply 
to fill that application completely. 
Therefore, a sharp increase in 
production necessitates a tem- 
porary stockpiling of the sponge. 
As additional applications are 
made, the stockpiled sponge will 
be melted and converted.” 


(More News Digest on page 12) 
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Cell room in Electro Metallurgical Company’s new electrolytic manganese 
plant at Marietta, Ohio. Output of the plant will be about 6000 tons a year 
when the electrolytic units are in full operation. 


Electrolytic Manganese 


Production Underway 


To produce 6000 tons annually 


Production of electrolytic man- 
ganese has been started by Elec- 
tro Metallurgical Co. a Division 
of Union Carbide and Carbon 
Corp., at its new plant at Mari- 
etta, Ohio. The plant will have 
a capacity of about 6000 tons a 
year when all the electrolytic 
units are in full operation. 

The electrolytic process used 
by Electromet produces mini- 
mum 99.9% pure manganese 
metal in plate form about % in. 
thick. The metal is suitable for 
all uses where high-purity man- 
ganese is required, such as stain- 


less_ steels, high-temperature 
alloys, and the nonferrous metals 
containing manganese. Electro- 
lytic manganese is also useful in 
the production of electrical re- 
sistance alloys and high-tempera- 
ture alloys. 

The new facilities are located 
on the 750-acre Ohio River site 
of Electromet’s recently built 
plants for the production of 
ferro-alloys, electrolytic chro- 
tmium and the Company’s special 
Simplex low-carbon ferrochrome. 

The basic electro-chemistry of 
manganese deposition: has been 








ee, 


An electronically controlled pjq;. 
ing line for automobile bumpers, one 
of the largest plating systems in the 
world, is now in operation at Gey- 
eral Motors’ Chevrolet Divisioy 
plant in Livonia, Michigan. The line 
carrying a continuous load of 3395 
tons of stock, can turn out chrome 
plate by the acre—GM engineers 
estimate that two acres of surface 
are plated per shift. 

The plating installation consists 
of three straight line machines each 
independently controlled from a cen- 
tral electronic console. A graphic 
control panel enables the operators 
to keep a constant remote check on 
25,000 control points. Bumpers go 
through 20 cleaning and plating se- 
quences in the copper nickel see. 
tions, are buffed and sent through 16 
sequences in the chromium section. 

The huge new Livonia plant, with 
814,000 sq ft of floor space, turns 
out leaf and coil springs in addition 
to forming and plating a new bump- 
er every three seconds. 








known for many years, but the 
U. S. Bureau of Mines and the 
research laboratories of Electro 
Metallurgical Co. carried out the 
research and development neces- 
sary to perfect an improved 
commercial process for the large- 
scale production of manganese 
by electrolysis. 

A nitrided electrolytic manga- 
nese, containing about 6% nitro- 
gen, is being produced by Elec- 
tromet. This material provides 
a method for adding nitrogen to 
steels containing appreciable 
quantities of manganese. 


MATERIALS & METHODS 
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Weaving a new aluminized steel wire chain link fence fabric. 


Cross section of ACSR core wire. 


Wide Market for Al Coated Wire? 


A wide market for hot dip 
aluminum coated iron and steel 
wires is developing, according to 
information recently released by 
the Page Steel and Wire division 
of the American Chain and Cable 
Co. 

According to the company 
aluminized wire shows extremely 
good resistance to weathering in 
industrial and rural atmospheres 
and will give galvanized wire a 
run for its money in the replace- 
ment market. Large scale pro- 
duction scheduled for this year 
is expected to bring down costs 


when aluminum electrical con- 
ductor wires are stranded over 
steel supporting cables for elec- 
trical power-transmission lines. 

The company disclosed that 
the aircraft industry is testing 
the hot dipped wire for use as 
high strength cable and for lock 
and safety wire. Barbed wire, 
insect screen wire, electrical 
fencing, cable grip wire, and 
rope and spring wire are also 


promising uses, claims the com- 
pany. 

Hot dipped aluminum coated 
wire exhibits superior perfor- 
mance in resisting high tempera- 
tures under corrosive conditions, 
and has shown promise for use 
in belt conveyors subject to 
harsh environments. American 
Chain and Cable produces the 
wire under the patented Lundin 
process. 


SPI Sees Good Plastics Sale 


_ the and make the aluminized wire 

the competitive in price with gal- 

ctro vanized grades. After a year of mild adjust- is expected to be another record 

, the Original equipment applica- ment, the plastics industry is year. 

Ces - tions are very promising for the looking forward to.an increase in Last year’s resin production in 

ved specialized requirements of the resin production amounting to the U. S. was approximately 

rge- utilities and communications more than 5% in 1955. The mild 1,357,000 tons, compared with 

nese field. While not intended as a volume decrease in raw material 1,388,313 tons the year before. 
prime electrical conductor, alum- production in 1954 was only the The Society of the Plastics In- 

1ga- inized wire is more conductive second to be felt in the last 12 dustry predicted in a new year 

tro- than galvanized types and has years, and was only about 3% statement that 1955 production 

lec- added life under conditions of below the record production of would amount to approximately 

ides high humidity. A particular ad- 1953. A very definite last 1,424,500 tons. 

n to intage lies in the elimination quarter spurt in output left the SPI statistics covering some 

able - galvanic corrosion which may industry with a generally opti- 136 representative molders, ex- 

cur if a third metal is present mistic outlook for 1955, which truders and mold makers reveal 
DS 
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Find Out Why You Get 


| Freedom from... 


1 Porosity 

2 High Cost Material 

3 Expensive Machining 

4 Metallurgical Variation 


with 


PERMANENT MOLD 
Gray Iron Castings 


Write NOW for Our 
Illustrated Brochure 


. Weter Softener 


VALVE BODY 


Pérmanent Mold Gray Iron Cast- 
ings by DOSTAL offer many ad- 
vantages. Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
higher speed machining with 
faster feeds. The dimensional 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 
ings reduces machining oper- 
ations to a minimum. Permanent 
molded castings are uniform in 
hardness and their structure is 
dense and porous-free. 


Cut Your Products Costs 


FOUNDRY and MACHINE COMPANY 


2510 Williams Drive 
Box 180 Pontiac, Mich 





For more information, Circle No. 326 
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SPI Sees Good Plastics Sales =z = «@ continued from pe 13 


that gross sales billings for 
thermoplastic and thermosetting 
materials were off 8.4% for the 
first ten months of 1954 com- 
pared with the previous year. 

Thermosetting molders  suf- 
fered a greater decline during 
the first ten months than those 
using thermoplastics. Thermo- 
sets were down 17.8% and ther- 
moplastics down 414%. Gross 
sales billings of molds and dies 
were approximately unchanged 
from the previous year. Extru- 
sion of thermoplastics showed a 
slight gain in sales volume. 

Phenolic molding compounds 
suffered the greatest decline, be- 
ing off approximately 23%, ac- 
cording to production statistics 
for the first ten months. This 
would be in line with the 17.8% 
decline in thermosetting molded 
products as shown in the SPI 
sales statistics. 

Thermoplastic molding com- 
pounds based on the Tariff 
Commission figures were off as 
follows: cellulosics 4.3%; poly- 
styrene, 4.7% and vinyls 4.8%. 
On the other hand, miscellaneous 
molding materials, which in- 
cludes the fast growing poly- 
ethylene, were up 35%, which 
probably accounts for the fact 
that molders of thermoplastic 
materials reported sales volume 
off only 442% as against the 
17.8% decline for molders of 
thermosetting compounds. 

All vinyl resins, which include 
resins used for the production 
of film, sheeting, molding pow- 
der, flooring, protective coatings, 
etc. were off approximately 
3.4% for the first ten months of 
the year. 

Polystyrene molding material 
maintained its poundage leader- 
ship last year with production 
for the first ten months being 
reported at approximately 266,- 
721,000 Ib. 

Next in line were the phenolic 
molding compounds totalling 
some 148,334,000 Ib; vinyls were 
a close third, some 118,375,000 Ib 
having been produced during the 
period. 


Polyethylene, probably 


5 
_~ 


fastest growing plastic molding 
compound is not yet shown sepa- 
rately in Tariff Commission fig. 
ures. It is contained in the “al} 
other” statistics, including a ry- 
lies, epoxies, nylon, which ep- 
joyed a gain of approximately 
35% in 1954 as compared with 
the first ten months of 1953. The 
total of all molding compounds 
shown in this category stood at 
157,600,000 Ib. 

A spot check of the SPI sales 
statistics figures for November 
shows that the recovery move 
starting in September has been 
further extended, with thermo- 
plastic consumption moving up 
better than 15% for Nov. 1954 
as compared with the same 
month in 1953. 

Thermosetting sales also 
moved up to within 214% of 
Nov. 1953, which was consider- 
ably better than the 17.8% de- 
cline recorded for the preceding 
months of the year. 

The SPI sales statistics, show- 
ing the dollar billed sales of 
these 136 reporting member 
molders, extruders and mold 
makers, for the first ten months 
of 1954, compared with the like 
months of 1953, follow: 


1958 1954 
Thermosetting 
$ 84,596,653 $ 69,111,598 
Thermoplastic 
109,428,731 104,962,382 
Extrusion 18,450,590 19,675,717 
Molds 12,835,785 12,688,600 


The Plastics Industry, which 
has for years beer conscious of 
manufacturing standards and 
specifications, has actively pro- 
moted each standard’s program 
during the last year. As a result, 
the quality of products made 
from Vinyl film, sheeting and 
coated fabrics has been im- 
proved; the industry is quality 
conscious as far as plastics toys 
are concerned; the U. 8. Gov- 
ernment Standards for Melamine 
dinnerware, Polystyrene wal! 
tile and flexible Polyethylene 
pipe are resulting in increased 


(Continued on page 202) 
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This picture shows a COR-TEN 

Steel container and an assem- 

bled wing tank mounted on 
: é it for display purposes. 
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assembled in the field. 


made of USS COR-TEN Steel—save 40% in shipping and 
storage space—reduce weight 25%—cost 10% less than crates 


Shipped six-at-a-time in these Cor-TEN 
Steel “cans,” 450-gallon wing tanks for 
jet aircraft now travel more safely and 
more cheaply to their distant destina- 
tions. Not only are they better protected 
than ever before against shipping and 
landing hazards but they are indefi- 
nitely preserved in storage. 

Royal Jet, Inc. of Alhambra, Calif., 
developer, designer and manufacturer 
of these efficient containers, has found 
Cor-Ten Steel the most satisfactory 
material from the standpoint of light- 
Weight, permanence, ease of manufac- 
ture and reasonable cost. 

_ For with USS Cor-TEn Steel which 
is 50%, stronger than carbon steel and 
offers 4 to 6 times greater resistance to 
atmospheric corrosion they can use 


light 12 ga. and 18 ga. sheets to build 
containers of great strength and rug- 
gedness that weigh 25% less than 
wooden crates. 

These. steel containers offer other 
advantages, too. Hermetically sealed 
and filled with dry air they contain suf- 
ficient dessicant to insure minimum 
moisture content. Since no organic ma- 
terials are used in the padding, fungus 
growth and interior corrosion are 
eliminated. As a result the sealed-in 
tanks stay factory-new regardless of 
temperature, climate or length of stor- 
age. Containers can be stored in the 
open for an indefinite period with a 
minimum of damage or deterioration. 

This new packaging technique pays 
off. By replacing wooden crates, formerly 


used, with these Cor-TEN Steel con- 
tainers, weight per wing tank shipped 
has been materially reduced, 40% less 
storage and shipping space is required 
and the shipping cost to Europe, for ex- 
ample, has been reduced $21.36 per tank 
—a saving to the Government, on only 
100,000 tanks, of more than $2,000,000. 


SOON TO BE ISSUED. Our new “Design 
Manual for High Strength Steels” con- 
tains comprehensive and practical in- 
formation that you will find extremely 
useful in designing your product for 
greater economy and efficiency by the 
use of high strength steels. Watch our 
future advertisements for the announce- 
ment of the availability of this impor- 
tant publication. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH 


USS COR-TEN HIGH Strength STEEL 
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UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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+ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
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1. Welding The Main—Fittings and base plate are welded into the base of an 
oil hydraulic cylinder. The steel tubing must make a sound weld without warping. 


2. Machining The Main—High speed 
threader (235 rpm) cuts close tolerance 
threads on the inside diameter for bronze 
packing nut and steel stop ring. Snug fit 
is essential to add strength to cylinder 
and prevent leakage under pressure. 


3. Turning The Sleeve—The outside 
diameter of the sleeve is turned, and then 
ground to even finer finish. Straightness 
and concentricity in the tubing is most 
important. Proper stress-relief annealing 
of the steel prevents warping. 





4. Honing The Sleeve—On t¢! 
cal honing machine, the ins 
sleeve (center) is finished to 
inch finish for piston-ring fit to 
the hydraulic pressure when cy 
operating. 


How Stron 


In order to increase production an 
reduce costs, all industry today is de. 
manding greater performance from its 
tools. Equipment must carry heavier 
loads, lift them higher and faster 
stay in service longer than ever | 

To accomplish this, strong, power 
ful arms of steel in the form of 
hydraulic cylinders are being used ir- 
creasingly on industrial equipment 
machinery, tractors, earth m 
loaders, lift trucks, portable drilling 
rigs. They transmit power smooth) 
economically. 

Among the producers of oil hydrav- 
lic cylinders, one of the largest and 
best known is the Commercial Shear 
ing and Stamping Company of Y oung* 
town, Ohio. It has developed prec: 
sion methods of making heavy dut) 
hydraulic cylinders that operate ¢a* 
ily, yet contain the hydraulic pres 
sures without leakage. To make them. 
Commercial starts with the best 
cold drawn seamless mechanical tub- 
ing from experienced steelmakers suc! 
as Pittsburgh Steel Company. 


e One Example—Take a look at the 
way Commercial produces just one 0! 
its many models: the two-sleeve tele 
scopic cylinder used to erect the boom 
of a portable rotary drilling rig 

Each rig is equipped with two © 
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Grinding The Piunger— Here is a 
vid test for any tubing. The plunger 
ust be turned, ground, and polished to 
mirror-like 16 mif with crocus cloth. 
he slightest imperfection would cause 
akage under operating pressure. 










6. 100-Per-Cent Inspection—Every 
cylinder made at Commercial is tested on 
equipment that develops the full pressure 
loads that are required under field oper- 
ating conditions, and is thoroughly in- 
spected during operation. 
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these cylinders. They have a stroke 
of nearly 10 feet, providing an initial 
fthrust of 35 tons. This lifts the boom 
from a horizontal folded position to a 
vertical extended position. To reverse 
the operation, the cylinder’s double 
acting feature develops a thrust of 
nearly 20 tons on the pull stroke. 

The tubular parts of each cylinder 
consist 





of a main, a sleeve, and a 
plunger. As the cylinder operates un- 
der oil hydraulic pressure up to 1,000 
psi, the main provides the base for 
actuating the sleeve and plunger. 

In production, these tubular parts 
are turned, ground and honed. Fit- 
tings are welded into position. Ends 
are threaded to hold packing nuts and 
stop rings. From start to finish, all 
operations require detailed scientific 
accuracy (see photos). 


* What It Takes—You can readily 
see why the steel tubes for each cyl- 
inder must have special properties for 
this specific application. 

Each tube must have uniform close 
dimensional accuracy, straightness, 
and c-oncentricity, so that the amount 
of s cel removed in turning, grinding 
anc \oning can be kept to a minimum. 

“X' \ time on these operations is ex- 
pen: ve, 

steel must have machinability. 


It can’t be too soft or too hard. It 
must be clean in its chemical composi- 
tion and clean on the surface. At the 
same time it has to weld easily. And 
it must take both machining and weld- 
ing without warping. Finally, it must 
have extra strength for the variety of 
stresses that the load of raising, hold- 
ing, and lowering the rotary drilling 
rig boom will place on it in field opera- 
tions. 

The mechanical seamless tubing 
supplied by Pittsburgh Steel for this 
cylinder ranges in size from 7.210 
inches inside diameter with a wall 
thickness of .395 inches for the main, 
down to 3.250 inside diameter with a 
wall thickness of .313 inches for the 
plunger. It is a low carbon steel of 
inherent quality, cold drawn to exact 








7. Raising A Rig—The double acting 
cylinders on this portable Franks rotary 
drilling rig develop an initial thrust of 35 
tons in positioning the boom, and nearly 
20 tons of pull when bringing it down. 
This is one example of the many models 
of oil hydraulic cylinders produced by 
Commercial. 









uniform size for easy machining and 
honing. It is stress-relief annealed to 
prevent warpage during manufacture. 
And it provides a tensile strength of 
over 60,000 psi. 


e What This Means To You—Com- 
mercial uses Pittsburgh Steel’s seam- 
less mechanical tubing for this and 
many other types of cylinders because 
it can rely on excellent performance 
in production and high quality in the 
finished product. 

If you have an application for seam- 
less tubing, why not look into the op- 
portunities Pittsburgh Steel can offer 
you? A phone call to the closest dis- 
trict office (see below) will bring 
prompt personal attention. Why not 
call today? 


“Euergthing New Gut “he Hame™ 


Pittsburgh Steel Company 


Grant Building ° 


San Francisco + Tulsa * Warren, Ohio. 


Akron + Los Angeles + Unionville, Conn. + 


Pittsburgh 30, Pa. 


DISTRICT SALES OFFICES: Atlanta + Chicago + Cleveland + Columbus + Dallas 
Dayton + Detroit + Houston + Los Angeles » New York + Philadelphia + Pittsburgh 
PLANTS: Monessen, Pa. «+ Allenport, Pa. 
Warren, Ohio 





* Worcester, Mass. 


Write for your copy of the color brochure ‘‘The New Pittsburgh Steel Company.” 


For more information, turn to Reader Service Card, Circle No. 459 
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Flanged and dished heads made by Claymont are own open hearth furnaces—closely and completely 
available in sizes from as small as 9 inches to as_ controlled to meet customers’ specifications. 
large as 19 feet in overall diameter; and in gauges 


from %-inch to 6 inches. They can be supplied tions on both ferrous and non-ferrous metal supplied & 
in carbon steel, alloy steel or with stainless steel ,y the customer. To order, write or call Claymont 


cladding. Steel Products Department, Wickwire Spencer Steel | 
All carbon and alloy steels are the product of our Division, 813 West Street, Wilmington 99, Delaware. 


Claymont Steel Products [qq 


Products of Wickwire Spencer Steel Division « The Colorado Fuel and Iron Corporation 


We are also prepared to handle head-forming opera: 
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Abilene + Albuquerque + Amarillo + Atlanta + Boise + Boston + Buffalo + Butte + Casper + Chicago + Denver + Detroit + El Paso + Ft. Worth + Houston + Lincoln (Neb.) + Los Angeles 431 
New Orleans +» New York + Oakland » Odessa + Oklahoma City + Philadelphia + Phoenix + Portland + Pueblo + Salt Lake City + San Francisco + Seattle + Spokane + Tulsa + Wichitt 
CANADIAN REPRESENTATIVES AT + Edmonton + Toronto + Vancouver + Winnipeg Me, 


Other Claymont Products . . . Carbon and Alloy Steel Plates + Stainless-Clad Plates + Manhole Fittings and Covers + Large Diameter Welded Steel Pipe + Flame Cut Stee! Plate Shapes 





For more information, turn to Reader Service Card, Circle No. 384 





For more information, Circle No. 4845 sd 
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OPIES OF THIS MANUAL HAVE BEEN SENT UPON REQUEST... 


We knew a thorough, careful and complete 
job had been done when our 56-page pocket- 
size ‘COMPLETE GUIDE TO SUCCESSFUL 
SILVER BRAZING” was completed and offered 
to those interested in the subject. 


| It is therefore rewarding to have received 
| requests for more than 128,000 copies from 
production men, engineers, maintenance 
units of the Armed Services, welding schools, 
libraries, etc. We are proud and pleased to 
have such overwhelming evidence that the 
booklet is a practical, informative, highly 
useful reference work. 


If you are interested in 
low-temperature silver 
. fe brazing, certainly, you 
= ms should have a copy. 
(aa We'll be happy to send 

| \ one to you. Fill-in the 

coupon — paste it on a 
pr postcard or enclose it in 
an envelope and return 
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THE AMERICAN PLATINUM WORKS, INC. 
231 New Jersey Railroad Avenue Newark 5, New Jersey 


Gentlemen: Please send me a copy of ‘“A COMPLETE GUIDE 
TO SUCCESSFUL SILVER BRAZING.” | understand that 
this will be sent without charge or obligation. 
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HE AMERICAN PLATINUM WORKS 


431 NEW JERSEY RAILROAD AVENUE * NEWARK 5, NEW JERSEY 


Monufacturers of Silver Brazing Alloys and Fluxes ° Distributors throughout the United States and Canada 
> For more information, turn to Reader Service Card, Circle No. 371 
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Introducin g 


DOW'S CLINICAL 


APPROACH TO HEALTHY PLASTICS APPLICATION 








Testing section of Dow Plastics Laboratories. 


PLASTIATRICS HELPS YOU CHOOSE 
AND USE PLASTICS CORRECTLY 


Are you getting the most out of the plastics you need? Do you have the best or 
the latest or the most for your money? Are you satisfied that plastics are right 


for the job? That’s where Plastiatrics comes in. . 
study, analysis and treatment of plastics application 


or cure plastics problems. 


What is Plastiatrics 


Plastiatrics sounds like a medical term. 
It’s no accident. Since Dow’s first 
plastics were made, we have subjected 
them to: diagnosis, to determine their 
limitations and complaints—prognosis, 
to determine the course and termina- 
tion of manufacturing problems—and 
treatment, prescribing a course of 
action or physical remedies for their 
ailments. Professional analysis and ex- 
perience is making it possible to cure 
many plastics problems and prevent 
possible afflictions. The general prac- 
tice of scientific inquiry and treat- 
ment of plastics and their healthy uses 
is a profession at Dow. Plastiatrics, 
we Call it. 


The Plastiatrics Laboratory 


Good research requires modern equip- 
ment, but the tools are only as good 
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. to provide a continuous 
. . . to understand, prevent, 


as the men who use them. Dow Plas- 
tics Technical Service is staffed by en- 
gineers and technicians who have de- 
voted their careers and their skills to 
the study of plastics materials, proc- 
esses, testing methods and their evalu- 
ation. The knowledge and experience 
these men have gained are tremendous 
in scope. They work with standard 
commercial fabricating equipment, not 
laboratory models, to integrate mate- 
rials and processes with careful atten- 
tion to practical economics. Experi- 
ment and development can be carried 
out on commercial scale from raw ma- 
terial formulation through specialized 
processes and finishing. Field service 
in fabricating plants and participation 
in trade standards committees further 
extend the work of the laboratory. 
The reliable reports and engineering 
data of Plastics Technical Service are 
the foundation of Plastiatrics. 


For more information, turn to Reader Service Card. Circle No. 389 


Plastiatrics Helps Industry 


Dow seeks to promote the use of plas. 
tics wherever that use is sound, and 
discourage it where other material can 
be used more advantageously. With 
Dow, the interest of the manufacturer 
or molder is paramount. Problems and 
their solutions or supporting data are 
stated in standard engineering terms so 
that technically trained people in other 
fields can use them. Dow will furnish 
confidential evaluation of finished or 
proposed plastic parts or their blue- 
prints. Service work may include con- 
sultation on special developmental 
techniques. Considerable experience is 
available to the manufacturer with re- 
gard to appropriate dies, jigs and fix- 
tures and molded parts. Materials are 
modified or developed according to 
the requirements of industrial applica- 
tion. Like preventive medicine, Plas- 
tiatrics can ward off trouble before it 
starts. 


Plastiatrics Series to Follow 


Results of clinical reports will ap- 
pear in these pages from time to time. 
For a complete summary of Dow 
products and services, write for “Dow 
Plastics Materials and Technical Serv- 
ices”, The Dow Chemical Company, 
Plastics Sales Department PL, 453xX, 
Midland, Michigan. 





DOW POLYSTYRENE FORMULATIONS: 


Styron® 666 ... Dow general-purpose 
polystyrene. 

Styron 688 . . . for controlled flow and 
controlled pressure distribution in 
the mold cavity. 


Styron 777 . . . for medium-impact 
strength. 

Styron 475 ... for high-impact 
strength and high elongation. 

Styron 475 sheet . . . for vacuum or 
pressure forming. 

Styron 480 . . . for extra-high-impact 
strength. 


Styron 700 . . . for high heat resistance. 


Styron 637 . . . for improved light 
stability. 











you can depend on DOW PLASTICS 








MATERIALS & METHODS 
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spot welds and light mate- 


ra] 
ae , netrating over 1 in. of steel. 
(18) 

‘opper Alloys. Beryllium Corp., 

12 Company’s stock of available 

pa m four of these alloys. Cov- 
er ering data and processing 

a ter S. (19) 
q Indu and Automotive Forgings. Cleve- 
jan irdware & Forging Co., 38 pp, 


Il. No. 19A. Catalog of company’s in- 


| dustrial and automotive forgings. (21) 


Hardsurfacing Alloys. Coast Metals, Inc., 
4 pp, ill. Engineering data on com- 
pany’s No. 18 and 118 hardsurfacing 
alloys for wear resistant coatings. (22) 


Metal Finishing. Despatch Oven Co., 16 
pp, ill, No, 51. Describes line of equip- 
ment for metal finishing, including heat 
processing ovens, ventilators, spray 
booths, dryers, etc. (24) 


Steel Extrusions. Detrex Corp., 8 pp, ill. 
Cold steel extrusion process chemically 
interlocks tough, dry heat resistant lu- 
bricant to work surface. Lubricating 
film stretches with metal as it is 
formed, eliminating metal-to-metal 
friction. (25) 


Etching Aluminum Alloys. Diversey Corp., 
8 pp, ill, No. 51 A. Alkaline etching 
compound for aluminum alloys de- 
creases etch tank maintenance and 
prolongs solution life. Eliminates scale 
formations on tanks and coils. (26) 


Magnesium Extrusions. Dow Chemical Co., 
35 pp. Section properties of magnesium 
extrusions, including rectangular bars, 
round tubing, equal angles, unequal 
angles, channels, etc. (27) 


Controlled Atmosphere Furnace. Dow Fur- 
nace Co., 5 pp, ill. Furnace for gas 
carburizing, carbonitriding, clean hard- 
ening and carbon restoration. Com- 
pany’s Model M-400 will heat 400 Ib 
from room temperature to 1500 F. (28) 


Metal Protection. Eltex Chemical Corp., 
4 pp. Black oxide finish for protection 
and decoration of irons and steels 
which increases wear resistance and 
toughness of metals. (30) 


Aluminum Anodizing. Engineering Prod- 
ucts & Specialties, Inc., 4 pp, ill. De- 
scribes process which forms thin, hard, 
corrosion-resistant oxide film on any 
aluminum or aluminum alloy product. 

(31) 


Short Run Stampings. Federal Tool & Mfg. 
Co., 4 pp, ill, No. 201. Short run, close 
tolerance stamping with low cost dies. 

(32) 


Electroforming. Gar Precision Parts, Inc., 
4 pp, ill. Process permits exact repro- 
duction of intricate details on sheet or 
complex forms using permanent or ex- 
pendable mandrels. (33) 


End Heating Furnace. Gas Appliance Ser- 
vice, Ine., 4 pp, ill, No. 350 A. Describes 
“Roto-Flame” furnace for heating ends 
of bar stock, tubing and other special 
shapes, (34) 


Welding. Graver Tank & Mfg. Co., Inc., 
16 pp, ill, Deseribes plant’s facilities 
tor large weldments and suggests ap- 

ations. (35) 


«well Hardness Test. Gries Industries, 
4 pp, ill, No. A-12. Describes 







sRUARY, 1955 


Rockwell Hardness test with auto- 
matic zero setting and other time-sav- 
ing features that enable tester to per- 
form 400 high-precision tests per hr. 

(36) 


Lock, Weld and Clinch Nuts. Grip Nut Co., 
12 pp, ill. Specifications and applica- 
tions for Gripco fasteners. (37) 


Bright Nickel Plating. Harshaw Chemical 
Co., 4 pp, ill. Describes two nickel 
plating processes particularly adapt- 
able for applications where little metal 
finishing is done prior to plating. (38) 


Corrosion Resistant Materials. Haveg Corp.., 
No. C-11. Series of bulletins on corro- 


sion resistant materials for tanks, 
pipes, fittings, etc. (39) 
Plastic Coatings. R. M. Hollingshead 


Corp., 16 pp, ill. Manual on “cocoon” 
sprayable vinyl plastic coating with 
instructions on spraying methods. (40) 


Heat Treating Nickel Alloys. International 
Nickel Co., Inc., 16 pp, ill, No. A-115. 
How to increase usefulness of cast 
irons and improve properties by alloy- 
ing and heat treating. Includes treat- 
ment of nickel cast iron, plain cast 
iron, nickel-chromium cast iron, nick- 
el-chromium-molybdenum cast iron. 
(41) 


Cleaning Automotive and Aircraft Parts. Ke- 
lite Products, Inc., 2 pp, ill, No. 17-R. 
Degreasing and decarburizing agent, 
Formula 555, for aircraft and auto- 
motive parts. (42) 


Refractory Fiber Felt. Johns-Manville, 6 
pp, ill. Thermofiex, a heat-resistant 
felt, recommended for service to 2000 F 
as filter medium for hot gases, liquids 
and as sound control material where 
problem of noise deadening is compli- 
cated by intense heat conditions. Prop- 
erties, sizes, thicknesses given. (44) 


Bright Copper Plating. Lea Mfg. Co., 22 
pp. Technical manual on plating op- 
erations for bright copper coatings. 
Bath compositions and operating con- 
ditions given. (45) 


Sclvent Vapor Degreaser. Manufacturers 
Processing Co., 4 pp, ill. Describes 
degreaser using trichlorethylene as 
solvent. (29) 


Manufacturers’ Literature 


Steel Wire for Submerged Arc Welding. Met- 
al & Thermit Corp., 4 pp, ill. Proper- 
ties and composition of carbon and low 
alloy steel wire for welding process, 
(46) 
Blast Cleaning and Dust Control. Pangborn 
Corp., 16 pp, ill, No. 226. Describes 
various models of “Continuous-Flo 
Rotoblast” barrels available for pro- 
duction line blast cleaning to reduce 


cleaning costs. (47) 
Resins for Shell Molding. Plastics Engi- 
neering Co., 18 pp, ill. Thoughtful 


analysis of shell molding process with 
description of resins developed for 
manufacturing shell molds. (48) 


lron Powder Parts. Pow Met Industries, 
Inc., 4 pp, ill. High density, heavy duty 
iron powder parts. (49) 


Metal Stampings. Dayton Rogers Mfg. 
Co., 8 pp, ill. Describes company’s small 
lot stamping service with low die costs. 

(50) 


Structural Adhesives. Rubber & Asbestos 
Corp., 14 pp. Evaluation of 18 Bond- 
Master Series “M” adhesives or group 
of adhesives with selection guide. (51) 


Centrifugal Castings. Sandusky Foundry 
& Machine Co., 6 pp, ill. Specification 
chart for ferrous and nonferrous al- 
loys for centrifugal castings. (52) 


Precision Investment Casting. Alexander 
Saunders & Co., 14 pp, ill. Discussion 
of advantages of this process in com- 
parison with conventional methods of 
production, techniques, equipment and 
supplies needed. (53) 


Liquid Polymer Epoxy Casting Compounds. 
Thiokol Chemical Corp., 12 pp. Cast- 
ing compounds of high resilience and 
impact resistance with good strength 
and electrical properties; especially 
suitable for electrical and electronic 
potting and plastic tooling. (54) 


Preformed Metal. Rigidized Metals Corp., 
Pattern selector guide for preformed 
metals. (55) 


Hard-Facing Alloys. Wall Colmonoy Corp., 
No. 1A. Contains red hardness curves 
of Colmonoy alloys No. 6, 5 and 4 which 
trace approximate hardness of these 
nickel-base chromium-nickel-boron al- 
loys at temperatures up to 1500 F. 
(56) 





Other Available Literature 


Irons and Steels ¢ Parts « 
Forms 


Metal Stitching. Acme Steel Co., 12 pp, ill. 
Technique for metal-to-metal and non- 
metallic-to-metal fastening, using wire 
stitching. Specifications and case his- 
tories. (60) 


Welded Parts. Acme Tank & Welding 
Div., 4 pp, ill. Shows this plant’s fa- 
cilities for welding complex shapes and 
discusses advantages of using welded 
construction by competent we aerees) 


Stainless Steel. Allegheny Ludlum Steel 
Corp., 34 pp, ill. Use of stainless steel 
in pulp and paper industry. Includes 
a special stainless finder chart which 
indicates the types of stainless avail- 


able and their uses in the paper in- 
dustry. (57) 
Flexible Tubing. American Hard Rubber 
Co., 4 pp, ill, No. 66-D. Physical prop- 
erties, chemical resistance, standard 
sizes and characteristics of transpar- 
ent plastic tubing. (58) 


Metal Powder Parts. American Sinterings 
Div. of Engineered Plastics, Inc., 4 pp, 
ill. Facilities for fabrication of ferrous 
or nonferrous metal powder parts. 
(61) 


Steel Weight Calculator. Armco Steel Corp. 
Slide rule type calculator for determin- 
ing weight of special and commodity 
steel sheets, including coated and un- 
coated grades, stainless steel and com- 
mon nonferrous metals. Write direct to 
Marketing Service, Armco Steel Corp., 
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Middletown, Ohio. Price $.50. 


Duplex Tubing. Bridgeport Brass Co., 14 
pp, ill, No. 1954. Explains the use of 
Duplex tubes for heat exchangers and 
condensers in which internal and ex- 
ternal corrosion conditions differ. (62) 
lron and Steel Castings. Campbell, Wyant 
& Cannon Foundry Co., 24 pp, ill. De- 
scribes types of gray iron and steel 
castings. (63) 
Custom and Standard High Alloys. Cannon- 
Muskegon Corp., 4 pp, ill. Ferrous and 
nonferrous alloys for castings, extru- 
sions and forgings. For remelt or di- 
rect use. (64) 
Steel Sheets and Wire. Continental Steel 
Corp., 20 pp, ill. Specifications and de- 
scription of wide range of steel sheets 
and wire. Includes handy tabular aids 
to specifications. (65) 


Stampings and Forgings. Commercial 
Shearing & Stamping Co., 28 pp, ill, 
No. Gl. Design applications and ad- 
vantages of stampings, forgings, hy- 
draulic equipment and assembled prod- 
ucts. (66) 
Stainless Steels. The Cooper Alloy Corp., 
4 pp, ill. 1954 alloy reference chart 
lists chemical analyses, physical prop- 
erties; recommends applications for 28 
grades of cast stainless steels. Indi- 
cates ACI, AISI, SAE, ASTM and gen- 
eral type designations, (59) 


Specialty Steels. Crucible Steel Co. of 
America, 32 pp, ill, No. TM9. Informa- 
tion on cold rolled specialties, includ- 
ing stainless, alloy and carbon spring 
steels. (67) 


Steel Fabrication. Delaware Steel Fabri- 
cating Corp., 4 pp, ill. Company facili- 
ties for steel fabrication and list of 
representative products. (68) 
Centrifugal Cast Pipe. The Duraloy Co., 
No. 3150. Shows this company’s facili- 
ties for producing centrifugal cast pipe 
and tubing. (69) 
Sponge Iron Powder. Hoeganaes Sponge 
Iron Corp., 12 pp, ill. Properties of 
Swedish sponge iron powder. (71) 
Electrolytic Iron Powder. A. Johnson & Co., 
Inc., 30 pp, ill. Detailed account of a 
high purity powder with higher sin- 
tering activity, better compressibility, 
and a higher flow rate. Made in Swe- 
den. (72) 
Steel Alloys. Jones & Laughlin Steel 
Corp., ill. Outlines properties, compo- 
sition. Includes applications, case his- 
tories and heat treatment of steel al- 
loys. (73) 
Threaded Stampings. Mohawk Mfg. Co., 2 
pp, No. 851. Illustrates variety of prod- 
ucts produced by Mohawk’s stamp- 
ing processes, guaranteeing uniform 
threaded parts with uniformly thread- 
ed holes. (75) 
Steel Castings. Ohio Steel Foundry Co., 
14 pp, ill. Illustrates the many types 
of castings, including carbon-steel and 
alloy castings, heat resistant alloy 
castings and stainless steel castings. 
(77) 
Forgings. Pittsburgh Forgings Co., 8 pp, 
ill, No. 5201. Describes and illustrates 
the facilities of this company for pro- 
ducing drop, press and upset forgings. 


(78) 
Powder Metal Parts. Powdered Metal 
Products Corp. of America. Booklet 


shows advantages of powder metal- 
lurgy in manufacture of such parts as 
gears, sprockets and valves. (79) 
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Steel Tubing. Rochester Products Div., 
General Motors, 12 pp, ill, No. 271. 
Features typical applications of GM 
tubing made in both single and double 
walls of steel. (81) 
Steel Castings. Steel Founders’ Society of 
America, 4 pp, ill, Product Design 
Studies No. 54. Another in a series of 
design studies showing cost reduction 
and product improvement through the 
use of steel castings. (84) 
Sheet Metal Fabrication. Stolper Steel 
Products Corp., 4 pp, ill, No. 2. Fea- 
tures case histories of sheet metal de- 
sign and fabrication offered by this 
company. (85) 
Clad Metals. Superior Steel Corp., 24 pp, 
ill. An introduction to clad metals offer- 
ing a comprehensive survey of the 
manufacture and application of stain- 
less, copper, brass and other clad steels. 

(86) 
Cold Rolled Steel. Thomas Strip Div., 
Pittsburgh Steel Co., 50 pp. Complete 
table on pound for lineal foot in weight 
for cold rolled strip steel in widths of 
% to 24 in., thicknesses from 0.001 to 
0.2757. (87) 


Precision Casting. Thompson Products, 
Inc., Metallurgical Products Div., 8 
pp, ill, No. MP-53-1. Discusses the 
Intricast process of precision casting 
any castable metal or alloy. (83) 
Spun Metal Parts. Roland Teiner Co., Inc., 
ill, No. 51D. Brochure describes this 
company’s facilities for spinning prac- 
tically any metal or gage required. 
(88) 
Small Precision Metal Parts. Torrington 
Co., 4 pp, ill. Illustrates the various 
small precision metal parts custom- 
made by the Specialties Div. of Tor- 
rington. (89) 
Cylinder-Finish Tubing. Tube Reducing 
Corp., 4 pp, ill, No. R-7. Illustrates 
close tolerances and good surface finish 
obtained in compression formed tubing. 
(90) 
Metal Shapes. Van Huffel Tube Corp., 
24 pp, ill. Tables for metal shapes, 
lockseam tubing, butted tubing, welded 
tubing, angles and channels. (91) 
Steel Strip. Weirton Steel Co., 20 pp, ill. 
Characteristics of electrolytic zinc- 
coated sheets and strip, high-tensile 
steel and high carbon strip cold-rolled 
spring steel being manufactured by the 
company. (92) 


Nonferrous Metals e Parts 
Forms 


Die Castings. The Accurate Die Casting 
Co., 24 pp, ill. Shows company’s facili- 
ties for producing to order all types 
of zinc and aluminum die castings. In- 
cludes table of alloy properties. (93) 


Aluminum Castings. Acme Aluminum Al- 
loys Inc., 16 pp, ill. Pictures the many 
facilities of this company for produc- 
ing a variety of castings, tools and 
related products. Technical data in- 
cluded. (94) 
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Aluminum Castings. Aluminum Industrie, 
Inc., 4 pp, ill, No. 20A. Describes ¢h;. 
company’s facilities offered to indy. 
trial plants that need aluminum equ 
ings for defense jobs. (95) 
Aluminum Parts. Aluminum Gox Mfo 
Co., 56 pp, ill. Catalog covers ext, 
sive production facilities and technics 
services for producing wide range 
parts. ( 9¢ 
Precision Investment Castings. Arwood Py, 
cision Casting Corp., 16 pp, ill. Infoy. 
mative article on precision investmey 
castings. Includes table of ferrous an, 
nonferrous alloys recommended 4, 
most adaptable for this process. (9g) 
Nonferrous Plaster Mold Castings. Atlant, 
Casting & Engineering Corp., No, 4 
Describes production of copper-bay 
and aluminum alloy “Atlanticastings” 
(99) 
Beryllium. Brush Beryllium Corp., 4 pp 
ill. Uses of beryllium and its alloys anq 
compounds. (101) 
Bronze Bar Stock and Bearings. Bunting 
Brass & Bronze Co., 72 pp, ill, No. 59. 
A complete presentation of this com. 
pany’s standard stock bearings, graph. 
ited oilless bearings, precision bronz 
bars and electric motor bearings, 
(102) 
Brass Wire Cloth. Chase Brass & Copper 
Co. Lists mesh, diameter of wire, per. 
cent open area, weight and other dat: 
on complete line of company’s bras: 
and copper wire cloth. (103) 
Die Cast Parts. Dollin Corp. Bulletin de- 
scribes advantages of using this con 
pany’s facilities for production of smal! 
zine or aluminum precision cast parts. 
(104) 
Forgings. Drop Forging Assn., 60 pp, 
ill. Data book shows mechanical quaii- 
ties of forgings, and illustrates eco- 
nomic, engineering and production ad- 
vantages. (105) 
Rolled Aluminum. Fairmont Aluminum 
Co., 52 pp, ill. Aluminum rolling mil! 
products, with charts of physical prop- 
erties, tolerances, comparative weights 
and a number of conversion oat, 
(107) 
Printed Circuits. Formica Co., 12 pp, ill 
No. 457. Describes copper clad printed 
circuits with instructions for construc- 
tion and applications. (108) 
Copper-Clad Aluminum. General Plat 
Div., Metals & Controls Corp., 6 pp, 
No. 702C. Technical data on Acuplate, 
a composite metal consisting of a layer 
of aluminun on which a thin layer oi 
copper is clad on either or both sides. 
(109) 
Contact Rivets. Gibson Electric Co., 6 pp, 
ill, No. C-521. Description and specifi- 
cations of a complete line of Gibson 
electrical contact rivets. (110) 


Copper and Brass Tubing. H & H Tube & 
Mfg. Co. Describes a complete line of 
seamless braze and lock seam copper 
and brass tubing. (111) 


Double Headed Parts. John Hassall, Inc. 
Catalog shows numerous double headed 
parts, indicating applications and sug- 
gesting other applications of double 
heading operations. (112) 


Powder Metallurgy. Keystone Carbon (o., 
6 pp, folder. Describes company’s pow- 
dered metal products and facilities for 
production. (113) 


Investment Castings. Hitchiner Mfg. Co., 
12 pp, ill. Deseription of precision 1? 
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and limitations. l (114) 
Die C ys. The Hoover Co., 12 pp, ill, 
Ni Shows this company’s facili- 
ties roducing zinc and aluminum 
dit gs. Includes design helps, de- 
erib plications. (115) 
en d Metals. Improved Seamless 


W _Inc., 6 pp, ill, Describes the 
‘ml nce and applications of lami- 
) netals to modern industry. 
(116) 
Die Castings. Litemetal DiCast, Inc., 12 
pp, How to select best light metal 


for die casting. Shows facilities for 
producing light metal pressure die cast- 
ings. : (117) 
Alloy Metals. Littleford Bros., Inc., 4 
pp, ill. Facilities for fabricating large 


assemblies and small parts from vari- 
ous metal alloys. (118) 
Titanium Alloys. Mallory-Sharon Titani- 
um Corp., 4 pp, ill. Gives physical prop- 
erties, forging recommendations, etc, 
for a high tensile strength titanium al- 
loy developed primarily for bar and 
forging applications. (119) 
Tungsten Carbide Parts. Metal Carbides 
Corp., 68 pp, ill, No. 52-G. Description, 
specifications and prices of standard 
Talide Metal dies, rolls, bushings, 
forms and special shapes. (120) 
Zine and Aluminum Die Castings. Nationa] 
Die Casting Co., 8 pp, ill, No. 266. 
Charts on composition of zine and alu- 
minum alloys for die casting. Descrip- 
tion of plant’s die making facilities, 
die casting machines and machining 
facilities. (122) 
Brass Metal Powder Parts. New Jersey 
Zine Co., 4 pp, ill, No. 9. Powder- 
metal application case histories for 
lock cylinders, radio transmitter parts 
and instrument clamps. (121) 
Spun Shapes. Phoenix Products Co., Met- 
al Spinning Div., 4 pp, ill. Describes 
Phoenixspun methods for spinning 
spherical and extra deep-drawn con- 
tours. (123) 
Bushings. Randall Graphite Bearings, 
Inc., 12 pp, ill, No. 100. Complete price 
list of bronze bushings and specially 
grooved bushings; specifications of 
bored and solid bronze bars. (124) 
Machining of Titanium. Rem-Cru Titani- 
um, Inc., 8 pp, ill, Vol. 1, No. 1. Dis- 
cusses titanium machining practices 
and procedures recommended by cus- 
tomers having titanium application ex- 
perience, (125) 
Aluminum Extrusions. Revere Copper & 
Brass Inc., 28 pp, ill. Features a sim- 
plified easy-to-follow section on stand- 
ard tolerances of aluminum extruded 
shapes, presented in table form. (97) 


Wire Cloth. Reynolds Wire Co., 8 pp, ill, 
No. 1a/30a, Available materials, styles 
and sizes of industrial wire cloth, fur- 
nished in ferrous and nonferrous ma- 
terials. (126) 
Heat Treating Aluminum Alloys. Reynolds 
Metals Co., Louisville, Ky., 122 pp, ill. 
Explains on two different levels the 
principles and procedures for heat 
treating aluminum and its alloys. 
First section is written for the non- 
technical reader; second section is 
‘ more technical discussion for metal- 
‘urgists. Available by writing direct 
t teynolds Metals on company letter- 
ad, 
Aluminum Strip. Scovill Mfg. Co., 20 pp, 
Physical characteristics, tempera- 
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ture designations, weights and fabri- 
cating data for aluminum alloy strip. 
(127) 
Aluminum and Magnesium Sand Castings. 
South Gate Aluminum & Magnesium 
Co., 12 pp, ill. Features the facilities 
of this company for producing preci- 
sion aluminum and magnesium sand 
castings and precision machined parts. 
(128) 
Alloy Products. Specialloy, Inc., 8 pp, ill. 
Electric furnace alloys listed with 
nominal composition, uses, properties, 
forms. (100) 
Light Metal Castings. Thompson Products 
Inc., 8 pp, ill. Describes a complete line 
of precision die castings for various 
industrial uses. (129) 
Investment Casting. Vascoloy - Ramet 
Corp., 12 pp, No. VR-471. Explains 
investment casting processes. Defines 
limitations and advantages of the proc- 
ess. (130) 
Bearings, Bushings. Wakefield Bearing 
Corp., 8 pp. Booklet illustrates Graph- 
ex, Coprex and Woodex oilless and 
self lubricating bearings, bushings and 
machine parts. Also 12-page booklet 
listing standard sizes of bearings. 
(131) 
Pipe and Tubing. The Wallingford Steel 
Co., 8 pp, ill. Stainless, carbon and 
alloy steel tubing for ornamental, me- 
chanical, pressure, sanitary and air- 
craft use in size range from %4-in. to 
3-in. O.D. (106) 
Spun Tubing. Wolverine Tube Div., 28 
pp, ill. Advantages and numerous ap- 
plications of this firm’s nonferrous 
Spun End Tube Process. (132) 
Light Metal Forgings. Wyman-Gordon 
Products Corp., 4 pp, ill. Announces 
the availability of large-size light alloy 
forgings particularly those of magne- 
sium and 75-S aluminum. (133) 


Nonmetallic Materials e Parts 
Forms 


industrial Textiles. The Albany Felt Co. 
Illustrated folder describes wide range 
of facilities for production of fabrics 
for industry. (134) 
Lubrication. Alpha Corp., 4 pp. Describes 
principle of lubrication by solids and 
role of molybdenum disulfide in this 
process. (135) 
Plastic Pipe. American Agile Corp., 12 
pp. Charts give physical and mechan- 
ical properties of polyethylene and pol- 
yvinyl chloride pipe and tubing and 
their chemical resistance to various 
reagents. (136) 
Flexible Tubing. American Hard Rubber 
Co., 4 pp, ill, No. 66-D. Physical prop- 
erties, chemical resistance, standard 
sizes and characteristics of transpa- 
rent plastic tubing. (137) 
Impregnant. American Metaseal Mfg. 
Corp., 5 pp, ill. Impregnating compo- 
nent for sealing porous castings, (138) 
Gaskets, Packings, Etc. Auburn Mfg. Co., 
3 pp, ill. Discusses the various prod- 
ucts produced by this company, includ- 
ing gaskets, packings, washers spac- 
ers, seals, shims and bushings. (139) 
Balsa Wood. Balsa Ecuador Lumber 
Corp., ill. Brochure contains a number 
of sheets discussing various Kilndried 
Balsa lumber and Balsa products. 
(140) 
Thermoplastics. Bassons Industries Corp., 
12 pp, ill. Complete data on reinforced 
and formed plastics. Illustrates proc- 
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essing facilities. (141) 
Silicon Carbide. Carborundum Co., 52 pp. 
Extensive brochure discussing the 
properties of silicon carbide in rela- 
tion to its use as a refractory in heat- 
ing elements, in electrical resistors, as 
catalyst carriers and as a porous me- 
dia, as well as to its abrasive applica- 
tions. (142) 
Plastic Pipe. Carlon Products Corp., 4 
pp, ill, Contains factual informative 
answers to most frequently asked ques- 
tions about carbon flexible plastic pipe 
and carbon rigid pipe. (143) 
Polyester Resins. Celanese Corp. of Amer- 
ica, Plastics Div., 22 pp, ill. Provides 
background information, properties, 
curing processes, formulations and in- 
structions for laminating, casting, 
spraying and impregnating with the 
MR series, low pressure, liquid-thermo- 
setting resins. (144) 
Plastisol. Chemical Products Corp., 8 pp, 
ill. Chem-O-Sol plastisol formulation 
for industrial and consumer products. 
Instructions for use and several case 
histories of coated products. (145) 
Engineered Paper Products. Cincinnati In- 
dustries Inc., 16 pp, ill. Complete data 
on the new double crepe Cindus mate- 
rial called X-Crepe that can be used 
like cloth, instead of rubber, in place 
of cork, and for jobs where no other 
material will do. (146) 
Extruded Plastic. Conneaut Rubber and 
Plastics Co., 4 pp, ill, No. CR-53. Die 
making and production facilities of 
rubber and plastic extrusions, (147) 
Coated Fabrics. Connecticut Hard Rub- 
ber Co. Uses, chemical, electrical and 
mechanical properties, and availability 
of heat resistant silicone rubber coated 
glass fabrics. (148) 
Glass. Corning Glass Works, Dept. 
MM-6, 12 pp. Gives reasons why glass 
is increasingly important in product 
design. (149) 
Polyester Film.E. I. du Pont de Nemours 
& Co., Inc., Film Dept., 8 pp, ill. Prop- 
erties and proposed applications of 
Mylar listed in convenient chart form. 
(150) 
Plastics. E. I. du Pont de Nemours & Co., 
Inc., 10 pp, ill, No. 113/83. Descriptions, 
advantages and uses of Lucite, Poly- 
ethylene, Nylon, Butacite, Pyralin, 
Plastacele and Teflon. (151) 
Glass-Reinforced Plastics. The Dynakon 
Corp., 7 pp. Gives mechanical, electri- 
cal and tabricating properties of Dy- 
nakon’s glass-reinforced plastics mate- 
rials. (152) 
Reinforced Plastics. Erico Products, Inc., 
4 pp, ill. Glass fiber reinforced plastic 
with presentation of physical proper- 
ties. (153) 
Wood-Paper Laminate. David Feldman & 
Associates, 4 pp. Thin wood veneer 
laminated to paper for decorative, dis- 
play, and other uses, (154) 


Cast Wood. Forestrong Co., 4 pp, ill. 
Profusely illustrates and describes a 
wood fiber molding process. (155) 


Vinyl Tubing. Gering Products, Inc., 4 
pp, ill. Folder on Ger-Flex, a transpa- 
rent, nontoxic, vinyl plastic flexible 
tubing with noncorrosive properties. 
(156) 
Polystyrene Sheet. Gilman Bros. Co., 4 pp, 
ill. High impact polystyrene sheet for 
vacuum forming. Has five times the 
strength of general-purpose aneeren) 
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Self-Lubricating Bushings. Graphite Metal- 
lizing Corp., 8 pp, ill, No. 108. De- 
scribes Graphalloy grades for bushings 
and electrical uses, Bearing design data 
included. (158) 
Polyvinyl Chloride Resin. H. N. Hartwell 
& Son, Inc., 8 pp, ill. Sheet, bar stock 
list of nonplasticized polyvinyl chlor- 
ide. (159) 
Molded Plywood. Keller Products, Inc., 
12 pp, ill. Booklet describes standard 
and constantly used die shapes for 
molding plywood as an aid to de- 
signers of molded plywood shapes. 
(188) 
Titanium Carbide. Kennametal Inc., 6 pp, 
ill. Describes heat-resistant titanium 
alloy for applications at 1800 F and 
above. (160) 
Glass. Kopp Glass Inc., 18 pp, ill. Meth- 
ods by which Kopp glass products are 
designed and made to meet strict spe- 
cifications for light transmission and 
distribution, physical properties, di- 
mensional exactness and other require- 
ments. (161) 
Glass. Lancaster Lens Co., 8 pp, ill. 
Twenty-one case histories of a wide 
variety of glass part applications. 
(162) 
Electrical Insulation. Louthan Mfg. Co., 13 
pp, ill, No. 49-E. Uses and specifica- 
tions of Louthan insulations in mechan- 
ical, electrical, thermal and electronic 
fields. (163) 
Luminescent Plastics. Luminescent Plastics 
Corp., 7 pp, ill. Illustrates variety of 
products of luminescent plastic mate- 
rial. (164) 
Plastic Molding. P. R. Mallory Plastics, 
Inc., 4 pp, ill. Complete production fa- 
cilities for large scale production of 
custom-molded parts from design to 
finishing and assembly. (165) 
Hardboards. Masonite Corp., 24 pp, ill, 
No. 1d/2. Properties and advantages 
of Preswood and other Masonite hard- 
boards, and their relation to product 
design. (166) 
Reinforced Wood. Met-L-Wood Corp., 15 
pp, ill, No. 521. Describes combined 
wood and metal sheets, providing light 
weight and high strength. (167) 
Insulating Material. Mica Insulator Co. 
Catalog of standard electrical insulat- 
ing materials. (168) 
Adhesives. Minnesota Mining & Mfg. 
Co., 12 pp, ill, No. 170-58. Describes 
uses of adhesives in aircraft manufac- 
ture. Includes a list of principal appli- 
cations of adhesives in the aircraft in- 
dustry. (169) 
Carbon Products. Morganite Inc., 8 pp, ill, 
No. 1f. Specifications of various carbon 
bearings and bushings. Properties of 
six series of Morganite carbon prod- 
ucts. (170) 
Glass Bonded Mica. Mycalex Corp. of 
America, 24 pp, ill. Design information 
for parts to be machined from glass 
bonded mica. (171) 
Nonmetallic Pipe. National Carbon Div. 
16 pp, ill, No. CP-2212. Chemical re- 
sistance, properties and specifications 
of pipe and fittings of Karbate, phe- 
nolic impregnated carbon and graph- 
ite. (172) 
Plastic Resins and Compounds. Naugatuck 
Chemical Div., 8 pp, ill. Vinyl, poly- 


ester and elastomeric resins and 
compounds, applications, properties 
and processing. (176) 


Electrochemically Refined Materials. Norton 
Co. Complete line of electrochemically 
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refined refractory materials for indus- 
try. (173 
Precision Molded Thermoplastics. Plastic 
Molded Parts, Inc., 6 pp. Facilities 
available for Zytel and other thermo- 
plastic precision moldings. (197) 
Thermoplastic Molding. Plymouth Indus- 
trial Products Inc., 4 pp. Presents plas- 
tics molding processes and facilities for 
low cost molded parts. (174) 
Corrosion Resistant Gasketing. Products Re- 
search Co., 5 pp, ill. Features, advan- 
tages and specifications of Chromelock 
corrosion resistant gasketing material. 
(175) 
Carbon Graphite. Pure Carbon Co., Inc., 
32 pp, ill, No. 52. Technical data on 
description, properties, applications 
and specifications of Purebon carbon 
graphite. (177) 
Polyvinyl Chloride Coating. Quelcor, Inc., 
4 pp, ill, No. 538A. Polyvinyl chloride 
coatings fused and flowed on metal for 
corrosion protection. (178) 
Styrene Resins. Reichhold Chemicals Inc., 
Technical Bulletins Nos. 1, 2, 3, 4 and 
5. Applications, characteristics, cataly- 
sis and mixing recommendations of 
Polylite polyester resins. (179) 
Flexible Hose. Resistoflex Corp., 4 pp, ill. 
Includes chemical and physical proper- 
ties and typical applications of Resist- 
ofiex flexible hose. (180) 
Gasket Sheeting. Rogers Corp., 4 pp, ill. 
Describes a line of asbestos-elastomer 
material. (181) 
Plastics. Sillcocks-Miller Co., 4 pp, ill. 
Applications of plastics as an alternate 
to hard-to-get metals. (182) 
Cellular Rubber. Sponge Rubber Products 
Co., 20 pp, ill. Properties of specifica- 
tions for, and test data on this firm’s 
cellular rubber materials. (183) 
Plastic Molding Presses. F. J. Stokes Ma- 
chine Co., 8 pp, ill, No. 525. Describes 
complete line of Stokes automatic- 
semi-automatic, preforming and extru- 
sion presses. (184) 
Ceramic Laboratory Ware. Thermal Syndi- 
cate Ltd. Technical descriptions, speci- 
fications, prices of Vitreosil ware, said 
to be superior to porcelain in some 
uses. (185) 
Molded Thermoplastics. Tri-State Plastic 
Molding Co., Inc. Folder describes this 
company’s facilities for producing to 
order thermoplastics parts by injection 
molding. (186) 
Molded and Extruded Rubber Parts. Tyer 
Rubber Co., 8 pp, ill, No. 1P52. De- 
tailed information on various types of 
molded and extruded parts of natural 
and synthetic rubber. (187) 
Plastisol. United Chromium, Inc., 4 pp, 
ill. Physical, chemical properties of 
Unichrome plastisol compounds used 
for coating, casting or molding. (189) 


Finishes ¢ Cleaning and 
Finishing 


Sodium Nitrite. Allied Chemical & Dye 
Corp., Solvay Process Div., No. SP- 
23A. Sodium nitrite for corrosion re- 
sistance. (190) 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on pages 67 and 68 











Hot Dip Galvanized Coatings. 


lier ~ . + Mericay 
Hot Dip Galvanizer’s Association, Ine. 
16 pp, ill. Description of hot ip gal 
vanizing process in industrial ind oe, 
sumer item applications. (19) 
Coated Abrasive. Carborund ( 


Coated Products Div., 8 pp, il!, No 9 
Characteristics and applications 
Resin Industrial Cloth, a ne Coat, 
abrasive product for dry-belt grin, 
ing. (199 
Protective Coatings. Ceilcote Co., 8 pp, j 
No. C-150. Gives base formulatiop 
chemical properties and adhesion cha). 
acteristics of seven standard orga; 
coatings. Includes simplified chart fo, 
selecting coatings, surface treatment 
processes, etc. (193) 
Flock. Cellusuede Products Inc., 12 Dp, 
ill. Uses and method of application of 
decorator flock. Includes explanatio, 
of adhesive selection and application 
(194) 
High Vacuum Equipment. Consolidate; 
Vacuum Corp. Price list of high va. 
uum equipment and accessories. (270) 
Industrial Cleaning. Du Bois Co. Metal 
cleaning chart with folder on three. 
stage spray cleaning and a spray booth 
maintenance check chart. (195) 
Wear Resistant Coating. Electrolyzing 
Corp., 16 pp. Detailed data on th 
Electrolyzing Process for increasing 
the life and efficiency of metal parts 
subjected to wear, abrasion and cor- 
rosion, (196) 
Chemical Plating. General America! 
Transportation Corp. Large illustrated 
folder. Description of Kanigen, a nev 
type of nickel plating process requir- 
ing no electrical equipment. (198) 
Insulating Varnish. Irvington Varnish & 
Insulator Co. General catalog on com- 


plete lines of insulating varnishes. 
Also contains a section “How to Use 
Insulating Varnishes.” (199) 


Colored Silicone Finishes. Midland Indus- 
trial Finishes Co., ill. Reprint inter- 
estingly discusses the application of 
colored silicone finishes. (201) 
Belt Grinding. Minnesota Mining & Mfg. 
Co., 12 pp, ill. Describes the 3M method 
of belt grinding and finishing using 
coated abrasive belts as a means 0! 
highspeed grinding and finishing 0! 
flat or contoured surfaces, (202) 
Metal Cleaner. Mitchell-Bradford Chen- 
ical Co., 1 p. Description of Magiclene 
#2 cleaners and degreasers. (204) 
Coating for Zinc Surfaces. Neilson Chem- 
ical Co., No, 48-49. Describes Galva- 
prep, coating providing good adhesion 
of paint on galvanized iron, other zinc- 
coated surfaces. (205) 
Metal Cleaner. Niagara Alkali Co. Pam- 
phlet gives properties of Nialk Trich- 
lorethylene, high quality metal-clean- 
ing and degreasing agent. (206) 


Metal Cleaners. Northwest Chemical Co., 
4 pp. Chart for selecting proper clean- 
ers for use prior to plating or organic 
finishing. 207) 
Metal Finishing. Pelron Corp., 12 pp, ill. 
Description of metal cleaning phoshat- 
ing, paint stripping compounds and 
spraybooth materials. (209) 
Tar-Base Protective Coatings. Pittsbu rgh 
Coke & Chemical Co., Protective Coat- 
ings Div. Five bulletins give deta‘led 
information concerning Pitt Chem 100 
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tar-base protective coatings. 
(211) 

rushes. Pittsburgh Plate Glass 
Div., Dept. W-4, 3221 Fred- 
Baltimore Md. Case his- 
licate economies available to 
Pittsburgh brushes. Request 
ny letterhead direct from this 


CO., J 
eric 


yn 


Shell Chemical Corp., 
|. Epon resins; physical prop- 
chemical properties, solubility 
npatability formulas, data and 
(213) 
Corrosion Resistant Coating. Specialty 
Coatings Inc., Div. of Thompson & Co., 
6 pp, ill. Examples of how Vinsynite 
Pretreatment was used in finishing six 
diferent types of metal products for 
good paint adhesion and corrosion re- 
sistance. (214) 
liquid Honing. Vapor Blast Mfg. Co., 4 
pp, ill. Equipment for surface finishing 
by liquid honing, specifications and di- 
mensions of equipment. (215) 
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Heat Treating ¢ Heating 


Cyclic Annealing. Ajax Electric Co., Inc., 
4 pp, ill, No. 121. Explains cyclic an- 
nealing process and its advantages 
over regular annealing methods. (217) 
Conveyor Furnaces. Harper Electric Fur- 
nace Corp., 4 pp, ill, No. 454, Describes 


mesh belt conveyor furnaces. Gives 
specifications and dimensions. (218) 


Metal Baskets. Hoffman Co., 7 pp, ill. 
Describes this company’s metal bas- 
kets, for use in such processes as heat 
treating, cleaning, dipping and plat- 
ing. Price list included. (219) 
Surface Hardening Stainless Steels. Lind- 
berg Steel Treating Co., 24 pp, ill. 
Complete data on the Malcomizing 
process for surface hardening stain- 
less steels. Seven case histories are 
included. (221) 
Heat Treating. Misco Fabricators, Inc., 
4 pp, ill. List of heat-resisting alloy and 
stainless steel process equipment. (222) 
High Frequency Heating. New Rochelle 
Tool Corp., 16 pp, ill. Describes the 
principles of induction and dielectric 
heating. Includes typical specific ap- 
plications of high frequency heating 
in welding, brazing and heat treating. 
(223) 
Air Compressors. The Spencer Turbine 
Co., 12 pp, ill, No. 126-A. Performance 
curves, capacity tables and detailed de- 
scriptions of Turbo compressors for 
use in gas or oil fired heat treating 
equipment. (228) 
Heat Treating. Stewart Industrial Fur- 
nace Div., Sunbeam Corp., 4 pp, ill. 
Monthly publication entitled Metal 
Minutes devoted to methods of heat 
treating and featuring a different in- 
stallation each month. (229) 
liquid Carburizing Salts. Swift Industrial 
Chemical Co., 4 pp, ill. Complete data 
on Swift polytherm blended liquid car- 
burizing salts for imparting a hard, 
wear resistant surface to steel. (230) 
Heat Treating Furnaces. Industrial Heat- 
ing Dept., Westinghouse Electric Corp., 
38 pp, ill, No, B-5459. Complete de- 
Scription of Westinghouse furnaces— 
large and small, gas and electric. 
(232) 
Heating Units. Edwin L. Wiegand Co., 
No. 50. Catalog describes this com- 
pany’s industrial heating units, giv- 
Ing specifications and features. (231) 
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Welding ¢ Joining 


Stainless Fasteners Specifications. Anti- 
Corrosive Metal Products Co., Inc., 
slide indicator. Identifies the type of 
fasteners specified by each A-N num- 
ber pertaining to the stainless fasten- 
ers. Refers user to this company’s 
catalog for more data. (234) 
Fastening Pins. C. E. M. Co., 4 pp, ill. 
Advantages and examples of how Spi- 
rol Pins overcome the inherent short- 
comings of fastening pins due to their 
spiral cross-section. (235) 
Rivets. Champion Rivet Co., 48 pp. 
Specifications of small and large rivets 
and comprehensive tables of approxi- 
mate weights. (236) 
Weldment Assemblies. Continental Foun- 
dry and Machine Tool Co., 6 pp, ill. 
Advantages of large welded assem- 
blies, typical applications, and pro- 
duction facilities available. (237) 
Keying and Pinning. John Gillen Co., Inc., 
4 pp, ill. Machined keys and pins for 
production assembly. (238) 
Aluminum Fasteners. The Jacques Co., 8 
pp, ill, No. 50A. Price list and specifica- 
tions of this company’s line of alu- 
minum fasteners. (239) 
Solder. Kester Solder Co., 80 pp, ill. 
Titled Solder, Its Fundamentals and 
Usage, this study of the industrial ap- 
plications and uses of solder discusses 
fluxes, solders, equipment and produc- 
tion techiques. (240) 
Induction Heating for Brazing. Lepel High 
Frequency Laboratories Inc., 8 pp, ill. 
Details on induction heating units for 
accelerated brazing of parts. (241) 


Welding Nuts. Midland Steel Products, 
Inc., 4 pp. Self-locating nuts for faster 
assembly where nut is welded to plate. 

(242) 


Rivets. Milford Rivet & Machine Co. A 
handy slide rule selector gives complete 
rivet specifications. (243) 
Steel Bolts. Pittsburgh Screw and Bolt 
Corp., 12 pp, ill, No. 101. Complete 
data on high tensile steel bolts for 
structural points, including a research 
report and case histories. (244) 


Nut Clip Fastener. Prestole Corp., 2 pp, 
ill, No. 751-A. Engineering and appli- 
cation data of a new heavy-duty nut 
clip fastener that rapidly assembles 
heavier gage sheet metal. (245) 
Lock Screw Fasteners. Russell, Burdsall & 
Ward Bolt & Nut Co., 3 pp, ill. Fea- 
tures, advantages and dimensions of 
this company’s spin-lock screws. (246) 


Self-Locking Set Screws. Set Screw & Mfg. 
Co., 20 pp, ill. Illustrates and describes 
various types of standard and self-lock- 
ing set screws with data on dimen- 
sions, prices, heads, points and mate- 
rials. (247) 


Brazing Alloys. United Wire & Supply 
Co., 3 pp, ill. Wire brazing aluminum 
for low temperature brazing of vari- 
ous metals and alloys. (251) 


Resistance Soldering. Wasserlein Mfg. 
Co., Inc., ill, No. 105-D. Explains re- 
sistance soldering and includes operat- 
ing instructions for using the Wassco 
Glo-Melt resistance soldering unit. 

(252 


Forming @ Casting « Molding ¢ 
Machining 


Shell Molding. General Electric Co., 
Chemical Materials Dept., 28 pp. Dem- 







Manufacturers’ Literature 


onstrates shell molding process for 
economical production of cast parts. 
(254) 
Mold Heating Units. Improved Paper Ma- 
chinery Corp., Plastic Molding Ma- 
chinery Div., 1 p, ill. Specifications 
and descriptions of Models 1 and 2 
mold heating and circulating units. 
(255) 


Inspection e Testing ¢ Control 


Laboratory Reagents. Allied Chemical & 
Dye Corp., General Chemical Div., 40 
Rector St., New York, N. Y., 264 pp, 
ill. Buyer’s guide for use of labora- 
tory reagents and chemicals. Includes 
grades, strength and maximum limits 
of impurities. Request direct from Al- 
lied on company letterhead. 
Precision Optical Instrument. American 
Cystoscope Makers Inc. Features and 
typical uses of ACMI borescopes for 
precision inspection. (257) 
Corrosion Control. Bishopric Products 
Co., 8 pp, ill. Properties of Lastiglas, 
a corrosion resistant, thermosetting, 
phenolic lining for tanks and piping. 
(259) 
Photoelastic Stress Analysis. Eastman Ko- 
dak Co., Rochester 4, N. Y., 16 pp, 
ill, price 35¢. Booklet briefly describes 
photoelastic stress analysis as a meth- 
od of solving problems of stress dis- 
tribution. Write direct to Eastman on 
company letterhead. 
Pocket Thickness Gage. Ferro Corp. De- 
scribes pocket size thickness gage, said 
to give good accuracy for measuring 
nonmagnetic coatings on ferrous sur- 
faces. (261) 
Surface Roughness Scale. Gar Precision 
Parts, Inc., 4 pp, ill. Low cost Micro- 
finish Comparator made by electro- 
forming for use in inspection, quality 
control, etc. (258) 
X-ray Generator. High Voltage Engineer- 
ing Corp., No. JR. New model Van de 
Graaff one-million-volt x-ray generat- 
or for heavy duty radiography on steel 
thicknesses up to 4% in. (262) 
Fatigue-Testing Machines. Krouse Testing 
Machine Co., 10 pp, ill, No. 46-B. De- 
scribes company’s plate and sheet fa- 
tigue testing machines, including spe- 
cifications and testing data. (263) 
Radiography. Radium Chemical Co., Inc., 
48 pp, ill. Details of radium radio- 
graphy, explaining the nature of the 
equipment and method, recommended 
techniques and aids to interpreting 
results. (264) 
Test Cabinets. Refrigeration Systems, 
Inc., Hudson Bay Div., 8 pp, ill. Illus- 
tration and descriptions of various 
types of test cabinets providing re- 
frigeration, humidity and vibratory 
environments. Specification data given. 
(265) 
Materials Controls. Remington Rand Inc., 
No. KD367. Describes Kardex system 
for keeping visible materials and parts 
inventories coordinated with produc- 
tion. (266) 
Ultrasonic Thickness Gage. Sperry Prod- 
ucts, Inc., 4 pp, ill, No. 3700. Descrip- 
tion and basic theory of Reflectogage 
ultrasonic thickness tester and flow 
detector. (267) 
Impact Tester. U. S. Testing Co., Inc., 2 
pp, ill. Gives history, description and 
use of the SPI low temperature im- 
pact tester. (268) 















A SPECIAL REPORT ON PROTECTIVE FINISHES 
FOR ALUMINUM 


Most aluminum producers and fabricators are well aware 


of the superiority of chemical finishes over anodizing for 


the protection of aluminum from corrosion. Naturally, 


then, there is a running battle for acceptance among the 


leading producers of the protective chemical finishes. 


That’s why, here at Allied, we have 
always studied your needs with regard 
to both our own and competitive pro- 
cesses. We’re constantly trying to pro- 
duce new and better finishes because 
we believe there’s always room for 
improvement . . . even to our own 
products. Some years ago this policy 
led to the introduction of a process, 
long in development, that offered you a 
way to overcome anodizing’s obvious 
technical complications... Iridite #14. 
This finish was far easier to use than 
anodizing, yet provided comparable, 
if not superior, quality. And, its cost 
was much less than anodizing. 


But other finishes offering similar ad- 
vantages over anodizing have entered 
the market. So . . . the current battle 
for acceptance. By any cost comparison 
Iridite #14 is the most economical. 
However, corrosion tests by users show 
contradictory results as to performance 
from Iridite #14 and other leading 
protective finishes for aluminum. Most 
tests show Iridite #14 superior, but 
some do not. The margin of difference, 
however, is always small. The truth 
is that all have proved good. However, 
our laboratory research indicated that 
still further improvements could be 
made. 


That knowledge... plus our aim to 
give you even better protection and 
maintain the leadership of the industry, 
is exactly why Allied Development 
Engineers have been working for long 
years to develop a better finish than 
any of those now available, including 
our own Iridite #14. 


Now the new finish is ready for you. 
It’s called Iridite # 14-2 (Al-Coat). 


From a performance standpoint, Iridite 
#14-2 gives you two important advan- 
tages in the protective finishing of 
aluminum. 


FIRST: in its fully colored brown 
film stage it provides corrosion 
resistance decidedly superior to 
previous processes. 


SECOND: the basic brown film can 
be hot water bleached to produce a 
clear-type film with protection here- 
tofore unobtainable from clear-type 
chemical finishes. 


From an operating standpoint, new 
Iridite #14-2 gives you three important 
advantages. 


FIRST: 


it provides consistently 
Advertisement 


higher corrosion resistance for dif. 
ferent aluminum alloys treated in 
the same bath. 


SECOND: it provides a_ more 
uniform appearance for parts of 
different alloys and with varied 
surface finishes before treatment. 


THIRD: its operating and technical 
characteristics are superior to those 
of other processes. 


If you are using or planning to use 4 
chemical finish for aluminum, you 
should have full details on new Iridite 
#14-2. Write us or send samples for 
free test processing. Or, for more im- 
mediate advice, call your Iridite Field 
Engineer. He’s listed under ‘Plating 
Supplies” in your classified telephone 
book. - - - ALLIED RESEARCH 
PRODUCTS, INC., 4004-06 EAST 
MONUMENT STREET, BALTI- 
MORE 5, MARYLAND. 


P. S. Even new Iridite #14-2 will be 
constantly measured against both your 
needs and competitive processes to 
make sure you get the best possible, 
most economical finish for your product 
that man and the laboratory can 
develop. 





For more information, turn to Reader Service Card, Circle No. 334 
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One point of view 


The 
priceless 
ingredient 


In this day of discount houses, 
fair trade prices and many 
other factors which tend to dis- 
tract the buyer, it becomes easy 
to confuse low prices and bar- 
gains. There isa vast difference 
and the difference is much more 
vital when the same terms of 


; reference are applied to indus- 


trial goods. 

Recently a visitor to our 
ofice was lamenting the sad 
state into which certain por- 
tions of the metal fabricating 
field had fallen. It was his feel- 
ing that many companies, who 
should know better, were mak- 
ing the sad mistake of buying 
on price alone. He was refer- 
ring primarily to special types 
of work such as the high pres- 
sure piping and storage sys- 
tems which are used by utilities, 
refineries and the process in- 
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dustries. Special fabrications 
for these industries could in- 
volve several hundred thousands 
of dollars, if not more, so the 
opportunity to save a few thou- 
sand dollars is quite attractive. 
But buying on price alone can 
be inviting failure, as many 
companies are now learning. 

Shoddy workmanship and 
inferior materials, which are 
the usual twins which make 
unrealistically low prices pos- 
sible, can often be disguised for 
a while. However, when they 
do become apparent the results 
can be exceedingly costly, if 
not ruinous. Not only do the 
materials require replacement, 
but the activity in which they 
function is usually halted until 
repairs can be made. 

Our visitor made this 
point: Too often those respon- 
sible for placing contracts of 
this nature are not sufficiently 
trained in materials to recog- 
nize where pitfalls might occur. 
As a possible answer to the 
problem he suggests that speci- 





fications for the materials be 
developed by a technically qual- 
ified individual who knows what 
is needed, and why, and who 
also knows what can happen if 
the specs are not met com- 
pletely. 

Actually there are two 
methods of attacking the prob- 
lem. The one just described is 
fine, and the other is summar- 
ized in the advertising slogan 
of a well-known manufacturer 
of pharmaceutical materials: 
“The priceless ingredient of a 
product is the integrity of its 
maker.” 

So when a low price seems 
attractive it might be well to 
investigate and learn whether 
the low price is due to the 
know-how of the bidder—and 
thus is a bargain—or whether 
it is a result of a corresponding 
reduction in quality. 
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Major fire losses in metalworking plants such as this Chicago factory have 
increased 17 times in the last ten years. 


New materials, more complex processes, 


compound hazards in the metalworking field. 
So check for... 


New Fire Hazards 


by Theodore B. Merrill, Jr., News Editor, Materials & Methods 


million dollars or more are oc- 
curring 17 times as often as ten 
years ago. Such large-loss fires 
represent more than the destruc- 
tion of a plant or a small com- 


@ LARGE-LOSS FIRES in heavy 
and light metalworking plants 
have increased alarmingly in the 
last few years. At present, fires 
resulting in losses of a quarter 
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pany; higher insurance pyre 
miums punish all industry 
through higher fixed cosis, anj 
disrupted production schedulg 
can compound the actual fire logy 


Why the increase? 

The National Board of Fi, 
Underwriters reports that par 
of the increase in large-loss fires 
is due to the greater concentra. 
tion and value of metal-workiny 
equipment. Some new fire hg. 
ards have appeared in the lag 
few years, but by far the great. 
est cause of increased fire logge, 
is the presence of old fire cause 
in more hazardous configura. 
tions without a concomitant jp. 
crease in preventive measures, 


The hazards 


Metalworking production fre. 
quently involves excessively 
large, unprotected areas in which 
a number of materials and pro- 
esses are mixed together. Wood 
and some plastic materials used 
in conjunction with metalwork. 
ing constitute a constant fire 
hazard, particularly in the many 
cases where plants are consid- 
ered to be strictly concerned 
with non-combustible metals and 
lack automatic fire control sys- 
tems. Flammable-liquid _ fires, 
metal dust explosions and main- 
tenance fires from the use of 
sawdust to absorb oil waste con- 
tinue to predominate as fire 
causes rather than new or uw? 
usual materials or processes 
more recently introduced. It- 
creased use of, and _ greater 
mechanization of such processes 
as salt bath heat treating, 
quenching, electroplating and 
electropolishing are causing difi- 
cult control preblems. 

Among the most serious haz 
ards in newer processes and 
operational techniques the Na 
tional Board of Fire Under 
writers includes: 

1. Oil fog coolants and lubri- 
cating systems in machine tod 
systems. Even high flash point 
liquids are very flammable and 
sometimes explosive when finely 
atomized. 

2. Higher machining speeds. 
Hotter metal chips may touch 
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off a fire in the coolant or within flammable material is brought to by spilled molten metal must be 








try 4 greater radius of the cutting the working area without in- extinguished with care to avoid 
and jan creasing fire protection measures. flooding the primary source of 
Ules f° increased use of metals 10. Oxygen and compressed molten material, or causing an 
oss, sucl magnesium, titanium, fuel gases for flame hardening explosion of the spilled material. ' 
“ir im, which are flammable and surface cleaning. Almost all metal powders are ,| 
ire ae und ome conditions when not 11. Plastics (introduced - as combustible. Some are extreme- y 
part handled properly. ; components, molding materials, ly pyrophoric when particle size i 
mn 4. Sodium-cooled dies for die etc.) in both metalworking and is very small, and spontaneous ‘ 
tra- casting. assembly operations carried out ignition may occur in dispersed é 
tine 5 More use of high pressure in plants that are protected powder-air mixtures. Even such 
har. hydraulic equipment near hot strictly as metalworking opera- stable metals as iron are com- t 
last metalworking operations. An tions. bustible in powdered form; a > 
eat. accidental spray of hydraulic 12. Chemical descaling of me- dust cloud of hydrogen-reduced | 
3804 F fluid can lead a fire many feet. tal parts and molds with molten iron particles will ignite if ex- | 
ase 6. Powder metallurgy. Dust hydride, nitrate, and caustic salt posed to temperatures as low as 
7 explosion hazards are increased baths. Particularly dangerous if 600 F. 
in- as particle size is reduced. one bath is used for several Many metals present an ex- 
res 7. Controlled atmosphere furn- different metals. treme explosion hazard in pow- 
aces. Some _ controlled-atmos- dered form if they are suspend- 
phere furnaces for heat treat- Fire and metals ed in a dust cloud. Stamped 
fre- ment have inherent fire or ex- The fire and explosion char- aluminum powder can cause the 
rely plosion hazards. Industrial use acteristics of metals are depen- most severe explosions of all 
ich of such equipment is on the in- dent on surface area and temp- metals in terms of pressure and 
roc: crease, and should be paralleled erature as well as the basic rate of pressure rise. Magnes- 
‘ood by suitable precautionary meas- chemical characteristics of the ium powder is in the same class, 
ised ures. material and its environment. and, on the average, magnes- 
ork- 8. Hot paint sprays in finish- Most of the common metals ium dust explosions are more 
fire ing. present an explosion hazard severe than aluminum. Many 
any 9. Flammable adhesives and when molten if they contact dust explosions in metalworking 
sid- plastics for coating metals. Often water. Secondary fires caused are progressive—a localized ex- 
ned plosion occurs which stirs up 
and dust collected on rafters, in dust 
sys collection systems, and in waste 
res, piles. A resultant secondary ex- 
ain plosion is frequently more wide- 
of spread and causes most of the 
0n- damage. Since it is practically 
fire impossible to take any action to 
un- combat a series of dust explo- 
38€8 sions once they have begun, 
In- proper design, installation, clean- 
iter liness and maintenance of dust 
38€8 collection and disposal systems 
ing, are absolutely necessary preven- 
and tive measures. 
iff Quite a few metals that are 
now showing up more often in 
1a metalworking are combustible in 
and other than dust form and require | 
Na- special handling techniques. Very | 
ler thin sheets of titanium, zircon- | 
ium, and magnesium will burn 
or if exposed to a direct flame. | 
00 ) Aluminum, zinc and uranium | 
int > _aae ° ie powders will ignite below 1000 
and a : | F. Potassium, sodium, cesium 
ely PES? i and lithium will ignite if heated 
ds. , doesn’t have to burn to be worthless junk. This machine tool from the ren sa pa — = F. Pow- | 
ach eneral Motors Livonia plant was warped, the steel was softened and parts Se ae Ss aa 
were welded together. ium burn more violently when 
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damp than dry. 

Metals are not only hazardous 
because of oxidation properties. 
Reactions with other common 
substances may cause an intensi- 
fication of fire or explosion. 
Potassium, lithium, cesium and 
sodium will react with water at 
room temperature. Dusts of 
aluminum, magnesium and zinc 
will decompose water and might 
cause an oxyhydrogen explosion 
if not vented. Glowing iron dust 
reacts strongly with water. Man- 
ganese, titanium and zinc will 
evolve hydrogen from water at 
temperatures over 300 F. Caus- 
tic soda or potash will generate 
hydrogen if in contact with 
aluminum, titanium and zircon- 
ium. Most strong acids will 
evolve hydrogen when in contact 
with common metals. 


Metals processing 


Molten, fused-salt baths can 
be dangerous fire and explosion 
hazards in metalworking if not 
handled with proper caution. 
Molten salt temperatures run as 
high as 2400 F and, like molten 
metals, can cause secondary fires. 
The National Board of Fire 
Underwriters lists five main 
causes of fire, explosion and gas- 
sing accidents: 

1. Steam explosion and spat- 
tering. Any water in contact 
with molten salts will cause a 
steam explosion, and the salts 
will start secondary fires and 
cause serious injury to person- 
nel. Sources of water causing 
accidents include: carry over 
water from quenching tanks; 
leaks or drips from overhead 
pipes, roof, or condensation; en- 
trained moisture in compressed 
air used to agitate bath; sprink- 
lers or foam fire protection 
equipment or direct streams 
from hoses; and from spilled 
food containers placed on ledges 





Standards and hazard surveys of 


the metalworking industry are 
available from the National Board 
of Fire Underwriters, 85 John 
t.. New York, New York, the 
National Fire Protection Assn., 
Boston, Mass.; The Factory In- 
surance Assn.; and various in- 
dustry associations. 











by workmen to warm their 
meals. 

2. Air entrapment in work 
pieces may rupture work with a 
violent explosion and spattering. 

3. Reaction explosions with 
combustibles and magnesium. 
Carbonaceous material will 
cause an explosion in molten 
nitrate baths. Aluminum alloys 
containing magnesium may ex- 
plode violently at temperatures 
in excess of 1000 F. Magnesium 
parts accidently mixed with 
aluminum batches will cause ex- 
plosions, and safeguards are 
necessary in plants using both 
light metals to insure that the 
metals are identifiable and sep- 
arate at all times. 

4. Overheating and _ thermit 
reactions. Overheating due to 
electrical control failure has 
caused accidents when salt baths 
are left unattended at idling 
temperature. Iron oxides ac- 
cumulating in the bottom of the 
bath can cause localized over- 
heating, and if an aluminum 
alloy contacts the sludge a ther- 
mit reaction may occur resulting 
in a violent reaction, pot rupture, 
and explosion. 

5. Improper disposal of waste 
nitrates. Active salts mixed 
with residues can cause explo- 
sions and fire. 

Molten salt bath fires should 
never be wet with water, foam, 
or carbon tetrachloride type ex- 
tinguishers. Sand or proprietary 
dry powders should be used. Oil 
and quench tank fires not involv- 
ing molten salts can be ex- 
tinguished with fixed water 
sprays, foam, or carbon dioxide 
type extinguishers. Because 
quench tanks and salt baths are 
usually in close proximity, it is 
necessary to have instructions 
for extinguishing fires clearly 
mounted and warnings on both 
tanks and extinguishers. 


Safeguards 


Frequent inspection and re- 
view of equipment, techniques 
and materials by experienced 
fire inspectors should be a must 
for any metalworking operation. 
Local fire departments should be 







consulted concerning the age. 
quacy of water supply and ayaj). 
ability of chemicals to fizht any 
type of fire that might occur jp 
a given plant. 

It is important to realize tha 
fire hazards are not static. They 
change when different m: terials 
or methods are introduced in , 
plant. New casting techniqug 
high speed cutting tools, hy. 
draulic equipment, heat treat. 
ment and metal finishing, » 
even a rearrangement of floor 
plan may alter the fire hazard 
in a given plant to the extent 
that fire hazards are compouni. 
ed. Lewis A. Vincent, Geners] 
Manager of The National Board 
of Fire Underwriters, warns, 
“The modernization of many 
metalworking establishments js 
bringing about a complex tech- 
nological transformation. Many 
operations are changing rapidly 
in terms of hazardous auxiliary 
processes and mixed occupancies, 
with more serious loss potentials 
brought about by larger building 
units, higher inventories and in- 
creasing values. -The changes 
are not limited to the giant mass 
producers, but involve as well 
the greater number of smaller 
production plants. Lack of pre- 
paredness can mean the differ- 
ence between survival and total 
destruction. Existing standards 
and codes are essential guide 
posts to intelligent planning and 
should be adapted to require 
ments of all plants.” 

Concerning metalworking 
plants, M. M. Braidech, Research 
Director for the NBFU, claims 
that many metalworking plants 
are protected in terms of the 
incombustibility of the metal 
that is worked—i.e., “iron won't 
burn’”’—and not in terms of the 
many secondary fire hazards, fire 
damage possibilities and new 
materials allied with metalwork- 
ing. Braidech believes that there 
is serious need for increased 
cooperation among the metal- 
working industry, fire protection 
engineers, designers and consult 
ants. The statistics of fire losses 
in recent years back up his cot- 
tention. 
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a Strength 
= Heat Resistance 
= Chemical Resistance 


A NEW MATERIALS PREVIEW 





Dacron felt comes off the machine 
in Du Pont’s new Textile Research 
Laboratory at Chestnut Run, near 
Wilmington, Del. 
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New Polyester Felt 


Is better than conventional wool felt in— 


Wool felt, available in a wide 
range of quality and density, is 
suitable for many different me- 
chanical applications. Broadly 
classified, these include friction 
uses, cushioning, sealing, wick- 
ing, filtering and insulating. De- 
spite its usefulness, however, 
conventional felt is rather lim- 
ited in its resistance to heat at 
temperatures above 250 F and 
in its resistance to chemical en- 
vironments. 

The properties of wool felt 
are often improved by impreg- 
nating, laminating or “proofing” 
it with other materials, includ- 
ing synthetic resins. Completely 
synthetic felts consisting of ther- 
moplastic fibers held together by 
controlled fusion are being used 
in chemical filters. 

Now, however, a completely 
synthetic heat-resistant felt has 
been developed by Du Pont. The 
new material consists of Dacron 
polyester fibers that have been 
combined by a special process to 
produce a structure similar to 
that of wool felt. 

Tests indicate the polyester 
felt out-performs wool felt 3 to 
1 in breaking strength, 2 to l 
in splitting resistance and 16 to 
1 in retention of strength after 
two days in moist air at 350 F. 
It has good resistance to acids 
and alkalis, high deformation re- 
covery, good abrasion resistance, 
good dimensional stability and 
good uniformity. It is also non- 
swelling, unaffected by mildew 
and microorganisms, and it can 
be easily cleaned. 

Detailed data on these prop- 
erties are not yet available for 
publication. However, the fol- 
lowing figures are claimed to be 
typical of the differences be- 
tween wool and Dacron felts of 
equivalent densities: 


Wool cron 
Breaking strength, psi 400 1195 
Splitting resistance, 


lb/2-in, width 18 34 
% strength retained 

after 2 days in moist 

air at 350 F 5 80 


First use of the new material 
is likely to be in the filtration 
of corrosive liquids and gases at 
high temperatures. Field tests 
in dry filtration are now under 
way. 

A synthetic felt has been made 
possible only by the development 
of a new felting process. The 
official Felt Assn. definition of 
felt is “a fabric built up by the 
interlocking of (wool) fibers by 
a suitable combination of me- 
chanical work, chemical action, 
moisture and heat, without spin- 
ning, weaving or knitting. .. .” 
Previously, only wool and fur 
seemed to be adapted to felting. 
These fibers have the ability to 
entangle and to permanently in- 
terlock. They also have a scaly 
surface which acts as a ratchet, 
causing them to become more 
and more tightly entangled with 
continued mechanical working 
until the desired density has 
been attained. 

The synthetic fibers have nei- 
ther the interlocking tendency 
nor the surface which are the 
basis of conventional felting 
techniques. However, the Du 
Pont process achieves the same 
result in a different way. A batt 
of pre-stretched Dacron fibers 
(carded like cotton batting) is 
run through a needle loom where 
barbed needles pick up fibers 
from one side of the batt and 
carry them through the other 
side, thus stitching the material 
together with its own fibers. The 
resulting material is then com- 
pacted by exposing it to dry 
heat at 300 to 400 F or by im- 
mersing it in boiling water. The 
fibers shrink 30 to 50% when 
exposed to heat, and actual 
shrinkage can be controlled to 
produce felts of any density 
desired. The degree of fiber 
shrinkage, the amount of needle 
punching and the weight of the 
carded batt determine the prop- 
erties of the polyester felt. 
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Aircraft structural shapes extruded from titanium alloys. H-section is MST 3Al-5Cr; others are RC-130B. 
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in the titanium alloys, Rem-Cru 
- RC-130B, Mallory-Sharon 3Al- 
5Cr and the 3Mn-complex alloy qu 
Extrusions developed by Battelle and the th 
Air Force, to standard AN alu- bu 
minum extrusion _ tolerances. 
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surface to center and end to end, Sc: 

identical with aluminum prac- sic 

Titanium alloys can be hot extruded as readily as steel. tice. a eee bars a : > r 
. bee . are under development for fab- 0 
Properties are like those of forgings and hot rolled bars. vigstian tahoe. facuee. po 
Some of the shapes which Tl 

by G. A. Moudry, Harvey Aluminum Division have been produced are shown is 
in an accompanying photograph. ne 

They include a Tee with leg is 

thicknesses of 0.215 and 0.315 tr 

in. and an H-section with 0.100- fe 

in. leg thickness. al 

The mechanical properties of ar 


MATERIALS & METHODS 











titanium alloy shapes 
rally similar to those 
for forgings and hot 
alle s of the same alloys. 
ai ranges for two of the 


Yld Ten 
Str, Str, Elong 
1000 psi 1000 psi % im 
2. 


RC-130B 125-130 145-150 10-11 


M5CR 180-150 150-170 7-9 

The inherent tendency of tita- 
nium to alloy with most known 
materials at elevated tempera- 
tures makes time at temperature 
an important factor. Herein lies 
one of the principal advantages 
of extrusion. The cycle is com- 
pleted in a few seconds. 

Methods have been developed 
by Harvey for the extrusion of 
cast billets. These eliminate 
preliminary break-down opera- 
tions with multiple exposure to 
air at high temperatures and 
resulting surface contamination. 
Heating to the extrusion tem- 
perature in controlled atmos- 
phere furnaces prevents changes 
in the quality of the billet re- 
sulting from oxygen and nitro- 
gen pick-up. Since working the 
metal is conducted in a closed 
container, contamination is 
avoided during extrusion also. As 
a result, the product leaving the 
extrusion press has the same 
composition as the billet. Tita- 
nium alloys are not difficult to 
extrude and they fill the extru- 
sion dies well. Pressures re- 
quired are slightly higher than 
those necessary to extrude steel 
but the temperatures are lower. 

An advantage of extrusion is 
the production of shapes having 
surfaces free from _ rolled-in 
scale and slivers. During extru- 
sion, plastic flow occurs within 
the billet, and dies are designed 
to block off entry of material 
adjacent to the container wall. 
Thus, the surface of the billet 
is retained in the butt and does 
not enter the die. However, it 
is necessary to straighten ex- 
truded shapes to obtain satis- 
factory dimensions such as bow 
and twist tolerances. This is 
accomplished by hot stretching. 
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In addition to the actual me- 
chanical aspects of producing 
titanium extrusions there are 
metallurgical aspects which re- 
quire consideration. Among 
these are segregation, section 
size or extrusion ratio and work- 
ing temperature. Alloy segrega- 
tion is dependent on ingot in- 
homogeneity and is affected by 
various hot working methods 
only to the degree that the ingot 
structure is broken down. Ex- 
trusion has an advantage since 
the reduction in area is usually 
high and the process blends the 
plastically flowing metal and 
lends to produce a more homo- 
geneous structure. 

When the work of extrusion 
is done completely within the 
beta phase field, the ultimate 
grain size is a function of the 
degree of reduction. Higher ex- 
trusion reductions result in finer 
grain. When the work of extru- 
sion is done in the alpha plus 
beta phase field, the distribution 
and size of the alpha stringers 
depend on the degree of reduc- 
tion. The greater the reduction, 
the finer the alpha stringers. 

In addition to the straight- 
forward effect of the extrusion 
ratio and section thickness on 
degree of grain refinement, the 
effect on cooling rates is less 
predictable. The problem, then, 
resolves itself about the heat 
treatment response of the spe- 
cific alloy. In fact, it is desirable 
to think of the extrusion proc- 
ess as a heat treatment cycle, 
starting at the time the billet is 
heated for working, and ending 


Extruding an aircraft structural Tee-section of RC-130B at a temperature 


of 1600 F. 


when the extrusion has cooled 
to room temperature. During 
extrusion, the total reduction 
from the billet to final extruded 
shape takes place, essentially, at 
one temperature. Forging and 
rolling differ because reduction 
occurs over a range of tempera- 
tures. 

If extrusion is performed 
within the beta field, the princi- 
pal effect of temperature is on 
the beta grain size; the higher 
the temperature, the larger the 
grain. Although the beta grain 
size is refined somewhat during 
extrusion, large beta grains do 
not re-crystallize to yield grains 
as fine as those resulting if an 
initially fine grain beta is used. 

If extrusion is performed at a 
temperature within the alpha 
plus beta phase field there are 
two important effects: 

1. The relative percentage of 
alpha and beta present at the 
time of extrusion is dependent 
on the temperature; the lower 
the temperature, the larger the 
percentage alpha in equilibrium 
with beta. 

2. The composition of beta is 
dependent on the extrusion tem- 
peratures. Lower temperatures 
result in a lower percentage of 
beta, but this beta is higher in 
alloy content and is more stable 
during subsequent cooling. 

The production of high qual- 
ity extruded shapes requires 
recognition of the variables in- 
volved, judicious selection of 
operating procedures, and en- 
forcement of rigorous quality 
control measures. 
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Materials at Work 





New and old mate rials Nn unusual applications 



































MAGNESIUM HANGAR CAN BE 
FLOWN AWAY The use of light- 
weight magnesium extrusions i! 
this geodesic dome hangar per- 
mits a Marine Corps helicopter 
to pick up its own hangar and 
fly away with it. The shelter was 
designed by Buckminister Fuller 
at MIT and built by the Marin 
Corps. 

It is made up of 60 diamo1 
shaped panels and held togeth 
with 360 bolts. The present cov- 
er consists of five panels oi 
vinyl-coated cotton duck. In or- 
der to reduce the weight of th: 
cover, a new one is being mad 
of vinyl-coated glass cloth. Tota! 
weight of the shelter at present 
is 1200 lb. 
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ZINC DIE CASTING CUTS PART COST An 


80% cost reduction is reported by the man- 
ufacturer of this mounting rod used by 
Western Electric Co., for mounting resist- 


ances and coils on telegraph supply fuse 
panels. The mounting rod is presently be- 


TITANIUM SLASHES WEIGHT OF HUCK 
STUMPS Huck stumps made from C-130 
AM titanium alloy, when substituted for 
high strength steel alloy stumps, result in 
a 40% reduction in weight without sacri- 
fice in strength, according to Northrop 
Aircraft, Inc. These titanium fasteners, 
manufactured by the Huck Mfg. Co., are 
being produced in configurations identical 
to the steel stumps now in production, and 
are presently being evaluated for use by 
Northrop. 









































PLASTICS CUTS WEIGHT OF AIR FILTER 


ing die cast in one part in Doler Zinc #3 
alloy. The old method involved machining 
from round brass rod. As a die casting, the 
rods are produced in a two cavity die at 
the rate of about 35,000 per 40-hr week by 
the Doehler-Jarvis Corp. The only subse- 
quent operations required are trimming, 
chasing the small diameter thread, facing 
the end and capping the cast hole. 
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Sixty parts molded of Du Pont’s Zytel nylon 
are used in each unit of an electronic air filter 
produced by American Air Filter Co., Inc. 
They are said to reduce the weight of the fil- 
ter and to minimize danger of breakage. 
Though the unit functions at a 12,000-v poten- 
tial, actual current flow is around 20 milliamps 
which was sufficient to char other materials 
tested, and the resulting carbon deposits 
formed paths for short circuits. Nylon’s high 
resistance to corona discharge is said to have 
eliminated this problem. The parts are molded 
by G-E’s Plastics Div. 
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Cylinder liner of gray iron being installed in a railroad Alloy cast iron punches ave used in hot-forming air. 
diesel engine. (New York Central System) plane propeller cams from SAE 2512 steel at Wyma 
Gordon. (International Nickel Co.) 


dispersed throughout. There are F crea 


however, gray irons which con. 
ry ray rons tain sufficient alloying additions, pro’ 
usually of nickel, to cause the chal 


retention of austenite as the bec: 
matrix material at room ten- on 


, , , perature. (Not discussed.) ) 
for High Temperature Service The as-cast tensile strength [me {°° 
of gray irons can be increased ee 
only by 1) adjusting chemical a 
; analysis to reduce the quantit; . 
You may find, like many others, of free graphite, -2) las ie 
that these low-cost irons will satisfactorily meet the size and distribution of the ye: 
: : graphite flakes, and 3) strength- S18 
your service requirements. ening the matrix by the additior Ho 
of alloying elements. ret 
In modern foundry practice, - 
by John L. Everhart, Associate Editor, Materials & Methods inoculation is increasing in pop- wit 
ularity as a means of improving w 
gray iron. Inoculants, such as als 
ferrosilicon, are added in the eff 
—& Among the most valuable and materials range from irons with ladle of molten metal to prevent an 
least expensive materials for tensile strengths of 20,000 psi the formation of primary car- } 
service in the moderate tempera- to high strength alloy irons with bides and to promote the forme. mm 
ture field is gray cast iron. This strengths over 60,000 psi. tion of normal or randomly dis- i sil 
fact is frequently lost sight of The term gray iron covers tributed graphite flakes. Use of a 
in the search for materials to irons that may contain from 2.7 inoculants provides an effective 7 
serve in this range, but gray to 3.6% carbon and 1.25 to 3.0% method of obtaining the maxi- lal 
iron has a record of satisfactory silicon. Alloy irons are gray mum properties for a given ap- ~- 
service over many years in a irons to which sufficient alloying plication. They permit. utiliza- " 
number of industries. Applica- elements are added to improve tion of lower carbon equivalent ” 
tions include locomotive, diesel or modify the properties which irons and increase the uniform- _ 
and marine engine parts, steam can be obtained in common irons. ity of structure and properties. “ 
and oil pumps, process industry The addition rarely‘ exceeds 2% For elevated temperature serv- r 
equipment, furnace parts and of any one element and fre- ice, chromium is probably the ; 
kettles. quently the total alloy addition most important of the alloying ’ 
Gray cast iron is a term cov- is no greater than 2.5%. The elements. This element is 4 S 
ering a series of iron-carbon- composition and processing of stabilizer of carbides and the 
silicon alloys having in common these irons are adjusted to ob- complex carbides formed do not s 
| mainly the characteristic gray tain a structure which is com- break down readily at high ten- t 
fracture which results from the posed largely of fine pearlite peratures. Therefore, growth is c 
presence of free graphite. These with graphite flakes randomly retarded and the irons have in- f 
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Lead melting pot produced by the Atlantic Foundry 
Co. from alloy cast iron to obtain increased resistance to 
distortion and thermal shock. 


seal ng; 


Nickel Co.) 


; creased resistance to oxidation. 


Chromium additions also im- 
prove elevated temperature me- 
chanical properties of the irons 
because of the stabilizing effect 
on the structure. 

Molybdenum is a mild carbide 
former and assists in the re- 
tention of high temperature 
strength. On the basis of the 
few creep tests which have been 
reported, molybdenum appears 
to impart the greatest creep re- 
sistance of the alloying elements. 
However, it does not sufficiently 
retard growth and, therefore, is 
frequently used in combination 
with a stronger carbide stabilizer 
such as chromium. Vanadium is 
also a carbide former and is 
effective in retarding growth 
and reducing distortion. 

Nickel is a graphitizing ele- 
ment. In order to retard growth, 
silicon content must be reduced, 
chromium must be added, or the 
nickel must be present in rather 
large quantities. In amounts 
sufficient to produce an austenitic 
structure, nickel is effective in 
increasing creep resistance. How- 
ever, this material is in the 
class of high alloy irons. Copper 
is a graphitizer and its effect on 
the alloy is more pronounced in 
combination with other elements. 


Specifications 

Gray cast irons are generally 
specified by mechanical proper- 
ties rather than by chemical 
composition because different 
foundries may employ different 
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Firebox grates for Louisville & Nashville locomotives 
produced from 1% nickel-1% chromium alloy iron have 
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(International three times the life of those produced from unalloyed 
gray iron. (International Nickel Co.) 


methods and compositions to 
produce materials having the 
same properties. 

In ASTM designation A278, 
seven classes of gray iron are 
specified to cover requirements 
of pressure castings for ele- 
vated temperature service. These 
classes, ranging from 20,000 to 
60,000 psi minimum tensile 
strength, are coded by numbers 
indicating the strength; thus, 
No. 20 indicates the 20,000 psi 
class. Only the three top classes, 
40, 50 and 60 are designated as 
suitable for service above 450 F 
and an additional requirement is 
a stress-relief heat treatment. 
Chemical composition is subordi- 
nate to properties in these al- 
loys, but maximum carbon equi- 
valent is 3.8% for service above 
450 F. Carbon equivalent = 
Total carbon + 0.3 (silicon +- 


phosphorus). Alloying elements 
may be used to stabilize the 
structure or to facilitate de- 
velopment of desired properties. 
Common alloying elements sug- 
gested for this purpose are 
chromium, copper, molybdenum, 
nickel and vanadium and any 
combination can be used. 

The ASME code for unfired 
pressure vessels sets maximum 
allowable stresses for cast iron 
based on classes similar to those 
covered in ASTM designation 
A278. The code states that the 
design pressure for vessels con- 
structed of cast iron shall not 
exceed: 1) 160 psi at tempera- 
tures not greater than 450 F for 
vessels containing gases, steam 
or other vapors, 2) 160 psi at 
temperatures not greater than 
375 F for vessels containing 
liquids, 3) 250 psi for liquids at 


Glass pressing equipment of nickel chromium cast iron. (Corning Glass 


Works and International Nickel Co.) 

































temperatures less than their 
boiling point at design pressure 
but not exceeding a temperature 
of 120 F, and 4) 300 psi at tem- 
peratures up to 450 F for 
closures which do not form a 
major part of the pressure ves- 
sel. However, vessels constructed 
of stress-relieved material con- 
forming to classes 40, 50 and 60 
can be used for design pressures 
of 250 psi at temperatures of 
650 F if the walls are uniform 
in thickness. This code does not 
permit the use of cast iron ves- 
sels, as containers for poisonous 
gases or liquids or flammable 
substances. 

The ASTM has also desig- 
nated three classes of gray iron 
for elevated temperature service 
under conditions in which pres- 
sure is not involved. The classes 
are specified in Designation 
A319 by carbon equivalent and 
the basic classes can be further 
modified with specified chromium 
contents. In addition all classes 
can be modified with such ele- 
ments as copper, molybdenum, 
nickel and vanadium in any com- 
bination to increase strength or 
resistance to oxidation and sur- 
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face deterioration. The specifica- 


tions are general and cover cast 
irons normally used for non- 
pressure service up to 1400 F. 


Properties 

Temperature can affect cast 
iron in two ways: 1) deteri- 
oration caused by chemical or 
structural changes, or 2) changes 
in mechanical properties. The 
former results in dimensional 
changes accompanied by loss of 
strength and an increase in 
brittleness. The latter is a 
phenomenon common to all ma- 
terials. 

The permanent increase in vol- 
ume which can occur in gray 
iron subjected to cycles of heat- 
ing and cooling is called growth. 
In unstabilized iron, growth is 
directly related to the maximum 
temperature reached and the 
number of heating and cooling 
cycles involved. In extreme cases, 
gray iron has been known to 
increase as much as 50% in vol- 
ume although this is not a com- 
mon phenomenon. 

Growth produces a permanent 
increase in dimensions and can 
cause severe loss in strength and 
increased brittleness. Because of 


these effects, plain gray jro,, 
are frequently limited to a tor 
temperature of about 850 Fy, 
less the service is not articy. 
larly critical. Under ordina,, 
service conditions, growth raps, 
occurs at temperatur: much 
below 1000 F in well-made iro), 
of proper analysis. On the othe 
hand, certain corrosive agent 
such as superheated steam ¢, 
cause serious growth at lowe 
temperatures. Thus, each appli. 
cation must be studied indiyjq. 
ually. 

To control growth, unalloye; 
or low alloy gray iron should he 
held to medium carbon contents 
with a maximum carbon equiva. 
lent of 3.9%. Silicon conten 
should be low. For service wy 
to 450 F, the minimum strengt) 
should be 35,000 psi and this 
should be increased progres. 
sively with increase in temper. 
ature. The use of small quap- 
ties of alloying elements 
stabilize the structure is also 
advisable at higher tempera- 
tures. 

An investigation on the effect 
of such small alloying additions 
has shown that chromium is the 


IRONS AND THEIR HIGH TEMPERATURE USES 
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Nominal Composition, % : 
Ten } 
Application Str, Remarks 
im Si S p Mn Ni Mo psi . 
{ 
UNALLOYED GRAY IRON! 
Automotive Pistons 3.35 2.25 0.10 0.15 0.65 — — — 
Automotive Piston Rings 3.50 2.90 0.06 0.50 0.65 _~ — — , 
Kettles and Pots 3.50 115 | 0.07 | 0.10 | 0.80 — _ — | 
Pots for Handling Caustic Soda 3.60 1.00 | 0.20 | 0.07 | 0.75 — — -- | 
ALLOY GRAY IRON? | | | | | | 
Uniflow Steam Engine Cylinders | 2.90-| 14- | — | — 0.80- | 1.25-| 0.40 0.50 | 50,000 | High strength and wear resistance; 
3.10} 16 | | 1.00 50 min thermal stability to 800 F 
Automotive Cylinder Blocks 3.10-| 2.15-| 0.10 | 0.20 | 0.50-| — — | 0.30- | 35,000-| Wear resistance at elevated tem- 
3.40 2.40 | 0.90 ' 0.90} 45,000} peratures 
Automotive Cylinder Heads 3.00- | 2.00-| 0.10 0.20 0.50-|; — — | 0.20- | 35,000-| Wear resistance at elevated tem- 
3.30 2.50 0.90 0.65 | 45,000; peratures 
Diesel Engine Cylinder Liners 3.10- | 2.10-| 0.10-| 0.15-| 0.70-| 0.60-| 0.60- | — | 46,000-| Wear resistance at elevated tem- 
3.30; 2.30; 013; 020; 0.90/ 080) 0.80 54,000; peratures : 
Steam Turbine Control Valves | 3.00 | 240-| 0.05-| 0.15-| 065-|; — 0.70- | — _ | 37,000-) High steam temperatures—life 18 
for Superheated Steam 3.20 2.50 0.10 0.25 0.85 } 0.80 42,000; months 
Lead Pots and Kettles 3.20-| 09-|; — — 0.55- | 150-; — 0.60- | 35,000-| Growth and crack resistance 
3.40 1.40 0.80 2.00 1.00 | 40,000 
Grate Bars, Furnace Liners 3.00- | 1.75-| 0.14 0.40 0.50-; — — 0.80- | 30,000-| General service to 1400 F 
3.50 2.25 0.80 1.25 | 45,000 
Grate Bars, Stoker Service 3.20- | 1.40-; 0.04-| 0.15-| 060-| 115-| — 0.50- | 32,000-| Resistance to warping at moder- 
3.60 1.60 0.10 0.40 0.80 1.75 0.75 | 35,000) ately elevated temperatures 
Tube Supports for Low Temp. | 3.00-/| 1.00-| 0.10-| 0.15-/| 0.60-| 140-|; — 0.60- | 40,000-| Resistance to warping and sealing. 
— of Petroleum Cracking 3.20 1.25 0.12 0.25; 0.70 1,60 0.80 | 45,000} Excellent condition after 4-y' 
ti service 
! Girders for Blast Furnace Stoves*} 2.90- | 1.75-| 0.12 0.20 0.75- | 1.00 0.35- | 0.30- | 50,000 | Suitable for service at 800 F 
3.20 2.00 | 1.00 | min 0.50 0.50 
SOURCE: 
1 National Metals Handbook, 1948 ed. 
3 Alloy Cast Iron Handbook, AFA. 
8 Jour. Iron & Steel Institute, Vol. 155 (1947), p 186. 
i 
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fective growth inhibitor 
:nadium, boron and cop- 
progressively less effec- 

the order named. Growth 
at about 1000 F and 
increases markedly at 

A chromium content 

ut 1% retards growth to 


ol 


about 1400 F. Irons showing 
the greatest growth, also showed 
the greatest loss in strength and 
haraness. 


Investigations of the effects of 
temperature on the mechanical 
properties of gray iron have 
been somewhat hampered by the 
variety of materials which are 
included in this category. How- 
ever, some effects seem to be 
pretty well established as appli- 
cable to most gray irons. 

Short time elevated tempera- 
ture tensile tests show that there 
is little loss in strength up to 
about 800 F. However, at higher 
temperatures, loss in strength is 
rapid. In one test, a cast iron 
which had retained its room 
temperature tensile strength to 
800 F, lost 60% at 1100 F. 
Fatigue strength also remains 
practically constant up to 800 F 
but decreases sharply above that 
temperature. Gray cast iron does 
not seem to be notch sensitive 
at elevated temperatures. 

This phenomenon of loss in 
strength above 800 F may possi- 
bly be correlated with structural 
changes. In extended service at 
temperature, decomposition of 
the pearlitic matrix in common 
gray iron starts at about 800 
to 850 F and increases in rate 
at higher temperatures. In one 
test, holding at 1050F for 
500 hr caused the complete de- 
composition of pearlite. In an- 
other test with special alloy iron, 
little change resulted. Tests at 
room temperature after long- 
time heating at elevated tem- 
peratures show that the mechan- 
ical properties deteriorate in 
common irons held at tempera- 
tures above 800 F. 

Creep data are not plentiful. 
Available information indicates 
that a gray iron having a car- 
bon equivalent of 3.9% or less 
can sustain loads of 10,000 psi 
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Stress-rupture data for a low alloy gray iron. Constant load at temperature 
applied until failure occurred. Tyical elongation at fracture, 2 to 3% of total. 


at 750 F without exceeding a 
creep rate of 1% in 10,000 hr. 
This figure is probably conserva- 
tive since some tests have indi- 
cated that this rate would not 
be exceeded greatly at 850 F. 


Applications 

Many varieties of gray iron 
are used at elevated tempera- 
tures and no one composition 
can be specified for any applica- 
tion. Some typical compositions 
for various uses are included in 
an accompanying table. 

As pointed out previously, both 
the ASTM and the ASME have 
set a limit of 650 F and 250 psi 
for cast iron in pressure service 
and many codes follow their lead. 
This has undoubtedly restricted 
development of cast iron for ele- 
vated temperature service. Long 
time applications of common 
gray iron in steam engines at 
750 F and 250 psi pressure in- 
dicate that the codes are ex- 
tremely conservative. Further, 
internal combustion engines op- 
erating generally at 750 F but 
reaching a maximum of 1000 F 


have functioned satisfactorily for 
long periods even though there 
is a marked temperature gradi- 
ent because of external surface 
cooling. 

Some reports of service life 
of gray iron of unspecified com- 
position indicate the value of 
this material. In the range 450 
to 600 F, aircraft piston rings 
last 20,000 hr, and locomotive 
and diesel engine parts average 
over 20-yr service. 

In the 600 to 750 F range, 
autoclave inserts, 8 yr, and loco- 
motive steam piping, 10 yr. 

In the 750 to 1000 F range, re- 
ports have indicated that diesel 
engine exhaust valves, furnace 
tuyeres and hearths and locomo- 
tive grate supports have service 
lives of 5 to 15 yr while lead 
and zinc melting kettles range 
from 2 to 10-yr service. 


Above 1000 F, hot forming 
dies have produced from 4000 
to 10,000 parts per grind, fur- 
nace parts such as dampers and 
grates up to 6 yr and diesel 
engine heads up to 3 yr. 


































These Parts Made of 


bonded), %4 oz/sq ft 


Resin solution (parts by wt.): 


Melmac 405 or Resimene 814 


Solka Floc 
Guanidine carbonate 
Water 

Ethyl alcohol 


How Parts Were Made 


Glass: Owens-Corning Fiberglas M503 mat, treatment 18 (m 


“Mine. 


T/ 
If) 


impregnation: Mat dipped in resin solution and squeezed through rol), 
adjusted to give wet wt 4.9 times dry mat wt (for 70/30 


resin-glass ratio) 


Drying: 10 min at 260 F in Lanly forced air oven (volatiles avg 8% by wt) 


Molding: 5 laminations (1 lb 6 oz charge for helmet); 10 min at 200 psi, 
810 F'; mold gassed twice, 20 and 30 sec (flow avg by wt) 


Mold: Chromium-plated steel with telescoping pinch-off (0.098-in. tel Scope, 


0.001-in. pinch-off clearance) 


Melamine-Glass 


Laminated at Low Pressures 


by L. M. Chellis, International Business Machines Corp.,* 


W. R. Graner and H. J. Stark, Bureau of Ships, Dept. of the Navy 


@ ALTHOUGH  melamine-glass 
laminates have many desirable 
properties, they have not been 
suitable for relatively large 
shapes or for small quantity pro- 
duction because of the expensive 
molds and heavy presses required 
by high-pressure laminating 
techniques. These limitations 
have now been overcome by the 
development of a technique for 
molding melamine-glass mat lam- 
inates at low pressures in the 
range from 150 to 200 psi. 

This development is the result 
of a project sponsored by the 
Bureau of Ships and carried out 
by Auburn Button Works. 

The low-pressure technique is 
suitable for complex shapes as 
well as flat sheets. It is outlined 
at the top of this page in con- 
junction with photographs of two 


*Formerly with Auburn Button Works 


molded shapes: a helmet and a 
clarinet case half. Since the mel- 
amine resins proved incompatible 
with the standard preforming 
techniques used for quantity pro- 
duction of polyester-glass parts, 
the parts shown were made by 
tailored mat lay-up. 

Properties of low-pressure- 
laminated melamine-glass mat 
sheet are given in the table. 
These properties are compared 
with the requirements of the 
MIL-P-17721 specification for 
high-pressure-laminated mela- 
mine-glass mat sheet (Type 
GMM). 


Properties 

As the data indicate, the low- 
pressure laminates do not quite 
meet specification requirements 
for impact strength or flexural 





MATERIALS & METHODS 


strength, but are well within th 
limits for water absorption. They 
meet all electrical requirements 
except that for arc resistance. 

Other properties determined 
but not shown in the table in- 
clude flexural modulus of elastic- 
ity and flammability. Average 
flexural modulus for %-in. sheet 
in the “A” condition is 1.95 x 
10° psi in the lengthwise direc- 
tion and 1.62 x 10° psi crosswise. 
A %Y%-in. specimen subjected to 
a flame test (MIL-P-14) was 
charred and blistered after 10- 
min exposure but it did not 
ignite. 

All properties were determined 
from specimens cut from 12-in.- 
square panels ¥% or 1% in. thick. 
The materials and the impreg- 
nating and drying procedures 
used for the test panels were the 
same as for the pictured shapes. 
The %-in. laminates required 7 
or 8 plies and the %-in. lami- 
nates 28 to 32 plies. Molding 
pressure was 200 psi and temper- 
ature was 300 F. Molding time 
was 15 min for the %-in. lami- 
nates and 45 min for the 1-in. 
laminates. 

Specimens cut from a molded 
clarinet case half, in both the 
lengthwise and crosswise direc- 
tions, showed an average flexural 
strength of 23,600 psi. This value 
compares favorably with the data 
in the table obtained from lami- 
nated sheet specimens. 
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Effects of Variables fae 

The low-pressure laminating 
technique described here is the 
- th of an extensive study 
fects of several variables 
properties of melamine- 
glass laminates. These variables 
‘nelude use of filler, types of 
flier, resin-filler ratio and resin- 
glass ratio. Results of these in- 
vestigations show that: 

1. Flexural strength and water 
absorption properties of filled 
laminates, in most cases, are su- 
perior to those of unfilled lami- 


O! 


nates. 

2. Solka Floc 100 Mesh (alpha 
cellulose) is a more effective filler 
than Asbestine 5x (magnesium 
silicate), Snowflake White (cal- 
cium carbonate) and Celite 110 
(diatomaceous silica). Although 
it is an organic material, Globar 
tests indicate it does not signifi- 
cantly affect burning rate. China 
clay (aluminum silicate) is near- 
ly as effective as alpha cellulose 
and produces a somewhat im- 
proved surface finish. 


8. Alpha cellulose filler con- 
tents higher than that given here 
tend to result in high water ab- 


sorption. 
4. Glass content can be as low 
as 30% without sacrifice of phys- 


ical properties. Laminates con- 
taining as much as 50% glass 
have higher flexural strength but 
are unsatisfactory because of 
porosity and poor surface finish. 

Conventional melamine resins 
were selected for the formula- 
tion, since discussions with mel- 
amine resin suppliers indicated 
that there were no new resins 
available which offered greater 
promise for low-pressure lami- 
nating. Guanidine carbonate was 
added to induce resin flow at 
lower volatile contents. 

The molding pressure of 150- 
200 psi was selected on the basis 
of experience in matched metal 
die molding of polyester-glass. 
For complex shapes, it appears 
to be about the minimum pres- 
sure necessary to force resin 
through the mold cut-offs and to 
insure that air is completely 
eliminated from the mold. (It 
also seems to be the minimum 
pressure necessary to develop op- 
timum physical properties where 
mat or chopped glass preforms 
are used, although the melamine 


resins proved to be incompatible 
with these techniques.) However, 
reduction of molding pressure to 
125 psi did not affect physical 
properties of water absorption of 
melamine-glass laminated sheet. 
Low pressure molding should 
eventually broaden the applica- 
tions for melamine-glass lami- 
nates, which offer excellent color 
stability, alkali and chemical re- 
sistance, arc resistance, heat re- 
sistance, surface hardness and 
abrasion resistance. Melamine- 
glass laminates also have supe- 
rior resistance to ignition and 
burning compared with poly- 
ester- or phenolic-glass lami- 
nates—a property of particular 
interest in Naval applications. 
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LOW-PRESSURE MELAMINE-GLASS MAT LAMINATES COMPARED WITH MIL-P-17721 










































































1y-in. Laminates Yg-in. Laminates 
Condition 
Property of | 
Laminate> Avg Range Spec* Avg Range | Spec* 
(low-press) | (low-press) | (high-press) | (low-press) | (low-press) | (high-press) 
Dielectric Breakdown (parallel to laminations, step | 
by step), KV A 52, 60°-4 504-55 45 min 49, 50«4 47-50 35 min 
D-48/50 13.5, 20.0° | 10.0-18.0 5.0 min 9.0, 17,0¢ 9.0-9.0 5.0 min 
Edgewise Impact Strength (cut lengthwise and 
crosswise), ft-Ib/in. E-48/50 6.9 6.1-8.4 5.0 min 3.9 3.7-4.2 5.0 min 
Flatwise Flexural Strength (cut lengthwise and 
crosswise), 10% psi A 22.5 21.0-24.0 23.0 min 15.6 13.7-16.9 21.0 min 
Bond Strength, Ib A — — — 1610 1520-1710 | 1200 min 
D-48/50 — —_ — 1320 1055-1475 | 1075 min 
Water Absorption, % in 24 hr E-1/105 and 0.7 0.3-1.0 2.8 max 0.2 0.2-0.3 2.0 max 
D-24/23 
Dielectric Constant at 1 mc D-24/23 7.5 7.4-7.6 8.0 max — — —* 
Dissipation Factor at 1 mc D-24/23 0.03 0.03-0.03 0.08 max _ — — 
Volume Resistivity, 103 megohm—cm A 1070 643-1981 — — — —* 
Surface Resistance, 103 megohms A 3000 1240-5660 —* — — —* 
Arc Resistance, sec D-48/50 171 135-185 183 182-185 180 min 
180 min 
NOTES; - MIL-P-1721. 4 Flashover occurred but no failure. E-48/50 = 48 hr at 50 C. 


onditioning: A = as received. 
* Short time test. 
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© Not required. 
D-48/60 = 48 hr in distilled water at 50 C. 


E-1/106 = 1 hr at 105 C. 


D-24/23 = 24 hr in water at 23 C. 















Quality 
Control 


from Raw Material 
to Final Part 


means 


1. Fewer rejects 
2. A better product 


by Walter Wotus, 


Aero Supply Mfg. Co. 
Quality Control Supervisor, 


@ A QUALITY CONTROL program 
means a better product. As a 
maker of aircraft hardware that 
must continually meet rigid 
United States Air Force specifi- 
cations, Aero Supply has an over- 
all quality control program that 
extends from original delivery 
of coil stock to final delivery of 
finished bolts. In essence it is 
based on six different kinds of in- 
spection: laboratory, first piece, 
process, patrol, gateway and 
final. These inspections are de- 
signed both to cut down the final 
rejection rate and equally im- 
portant to pin-point defects right 
at their moment of origin. 

Aero’s extensive quality con- 
trol system has definitely de- 
creased the rejection rate. In 
1952, the first full year quality 
control was instituted, bolt re- 
jections amounted to 3.1%; in 
1953, they were down to 2.4%; 
while for the first 8 months of 
1954, the rate was down again— 
to 1.7%. 


1 Raw coil stock for bolts when received is first weighed. Al 
stock must be accompanied by material certification, which is periodi- 
cally checked by independent laboratories. Here—at the beginning 
coil receives heat and control numbers that will stay with it throughout 
manufacture. 


2 Magnetic particle inspection is used to check raw material for 
stress, heat treat, grinding cracks, or flaws. Where tested samples 
show more than average fracture, the entire lot is given 100% 
inspection. 















3 Property tests are made 
on two control-labeled specimens 


from each coil. These include 
3 tensile, hardness, decarburiza- 
al tion, shearing and bending tests. 
tod Partially manufactured bolts re- 
nd turn periodically to laboratory 
rhout during various production steps, 
ie, after heat treating and 
electroplating. 
| for 
nples 


00% 
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6 Rockwell test and re-test. 
Before electroplating, parts are 
Rockwell-checked again for hard- 
ness to make sure they have not 
become mixed in transit. 


4 First piece inspection by 
patrol inspector in Bolt Heading 
Dept. All characteristics must 
be inspected to _ specifications 
before actual production can 
begin. 


7 Special electroplating in- 
spections, again by both oper- 
ator and patrol inspector. Every 
bolt lot is sample-inspected for 
plating thickness by the drop 
test method and recorded on 
charts. Thread form and PD is 
checked with ring and drop 
thread gages. 


S Process and control in- 
spections. Operator inspects ma- 
chine output and records results 
in Process Contrel Chart every 
fifteen minutes. Patrol inspector 
records on the average every half 
hour. Attribute chart is main- 
tained at each machine and is 
analyzed by Quality Control 
Dept. for machine performance 
and capability. 





& Final inspection. Although 
bolt lots have already undergone 
more than a dozen checks, there 
is rigid final inspection of bolt 
samples. Here, inspector using 
sampling tables, checks effects of 
plating buildup on body size and 
threads. 



































How to Weld Some 


Wrought High Alloys 


Although readily joined by the common welding processes, 
each of these alloy materials has particular characteristics 


that must be taken into account in planning 


M@ THE INCREASING USE of high 
alloys as materials of construc- 
tion has created a demand for 
more information on their fab- 
ricating characteristics. Much 
development work has been cen- 
tered on the joining of these 
alloys capable of resisting cor- 
rosion, high temperatures plus 
oxidation, stresses, and mechan- 
ical shocks. It is the procedures 
for joining, and the properties 
to be expected of weld joints in 
some of these alloys, that will 
be discussed in detail here. The 
accompanying table shows the 
composition of these representa- 
tive alloys and their average 
mechanical properties. 


Nickel-molybdenum 


This is a corrosion-resistant 
alloy designed to handle boiling 
hydrochloric acid, wet hydrogen 
chloride, sulfuric acid, and other 
corrosives. It is readily weld- 
able in the horizontal and flat 
positions, and may be welded in 
the vertical position if sufficient 
skill is acquired. However, weld- 
ing in the vertical position is 
not recommended except in cases 
of emergency. The alloy is ex- 
tremely fluid during deposition, 
and careful handling is required 
to avoid undercutting and poor 
bead contour. Welding tech- 
niques in general are similar 
to those used in the welding 
of stainless steel. However, the 
following precautions should be 
observed : 







joint design and welding procedures. 


by R. P. Culbertson, Haynes Stellite Co. 





1. Use stringer beads at all 
times (no weaving). 

2. Do not preheat or post 
heat. 

3. Keep weldment as cool as 
possible. Quench with rag 
and water wherever possi- 
ble. 

4. Use striking tabs where 
possible. 

By observing these rules and 
using proper joint design, few 
difficulties will be experienced. 
A study of the mechanical prop- 
erties of the alloy before design- 
ing the weldment will be helpful 
too. Elongation drops from 40% 
at 800 F to 9% at 1350 F and 
then increases to approximately 
30% at 1800 F. The reduction 
of area follows this same trend. 
From these data, it may be seen 


that it is important to pass 
through the temperature range 
of 1800 to 1100 F as rapidly 
as possible during cooling, and 
to design and position the welds 
in a manner that will subject 
them to the least restraint. 
Cracking is rarely experienced 
in the weld deposit. When crack- 
ing does occur, it usually ap- 
pears in the base material. Such 
cracking is very fine, approxi- 
mately ¥% in. long, and usually 
transverse to the weld. In cases 
of extreme restraint, where the 
welded part might be a spud in 
a tank shell, for example, the 
cracking will occur parallel to 
the weld. However, when the 
characteristics of this alloy are 
understood, little or no difficulty 
is experienced in its welding. 


CHEMICAL COMPOSITION AND AVERAGE 
MECHANICAL PROPERTIES 




















Nickel- Cobalt- 
Nickel- Molybdenum- Nickel- Alloy 
Molybdenum Chromium Tungsten _ | N-155 

Iron 4.0-7.0 4.5-7.0 3.00 max Balance 
Chromium 1.00 max 15.5-17.5 19.0-21.0 20.0-22.5 
Nickel Balance Balance 9.0-11.0 19.0-21.0 
Carbon 0.05 max 0.15 max 0.15°max — 
Tungsten — 3.75-5.25 14.0-16.0 2.0-3.0 
Silicon 1.00 max 1,00 max 1.00 max _ 
Manganese — 1.00 max 1,0-2.0 = 
Cobalt _ _ Balance 18.5-21.0 
Columbium = ~= _ 0.75~1.25* 
Molybdenum 26-30 16-18 _ 2.5-3.5 
Ultimate Strength (An- 

nealed), psi 135,000 130,000 155,000 111,500 
Yield Strength, psi 

0.2% offset 60,000 54,000 70,000 71,000 
Elongation, % 45 35 55 44 














«,Columbium- Tantalum, 
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Nickel-molybdenum alloy heat exchanger pipes are joined with 180-deg 
return bends by metallic-arc welding. U-shaped fins which are also made 
of the alloy are welded to pipes by machine. 


Inert-Gas-Shielded Arc Weld- 
ing—All recommendations dis- 
cussed up until now should be 
inert-gas- 
shielded are process is used for 
joining. In general, the condi- 
tions observed while welding the 


followed 


high-alloy 


when the 


materials 


by 


this 


method were similar to those 
which occur during the welding 


Fey 
. 


of stainless and high-alloy steels. 

The preferred power supply is 
direct current, straight polarity 
with electrode at negative poten- 
tial. A tungsten electrode of the 
smallest diameter to carry this 
current is recommended, and the 
gas may be either pure argon, 
argon with one per cent oxygen, 
or pure helium. The gas flow of 


MECHANICAL PROPERTIES OF NICKEL-MOLYBDENUM 
ALLOY IN AS-WELDED CONDITION 












































Hardness (Average) 
Yid Str, | Elong, 
Weld Thick, | Ult Str, 0.2% % in | 

Method in. psi offset 2 in. Plate | By-Weld | In-Weld 
Metallic Arc \y 122,000 | 68,000 | 16 62 (a) 61 (a) 53 (a) 
Heliarc lg | 117,000 | 59,000 30 S7(a) | 59(a) | 55 (a) 
Submerged Melt | 14 114,000 | 66,000 23 -- _ — 
Metallic Arc yy 123,000 | 53,000 42 91 (b) 92 (b) 93 (b) 
Heliarc yy 115,000 | 60,000 30 92 (b) 93 (b) 95 (b) 
Metallic Arc 3% 121,000 | 60,000 37 97 (b) 97 (b) 93 (b) 
Heliarc 34 125,000 | 49,000 42 92 (b) 94 (b) 90 (b) 

(a) Kockwell A, 


(d) i kwell B. 
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argon should be about 30 cu ft 
per sec. Electrodes are normally 
operated at maximum current 
density in order to obtain best 
arc stability. It has been found, 
however, that use of 1/16-in. dia 
electrodes under these conditions 
creates excessive electrode con- 
tamination and results in exces- 
sive tungsten deposits in the 
weld puddle. This problem is 
materially reduced by using a 
3/32-in. dia electrode ground to 
a long needle-like point. 

Precautions should be taken to 
prevent drafts from dispersing 
the gaseous shield. If the shield 
is dispersed, oxidation and sub- 
sequent porosity may result. Ex- 
cess nitrogen will cause porosity 
in inert-gas-shielded arc welds 
of this alloy. This condition can 
be minimized by shielding re- 
verse side of the weld. Any as- 
piration of air into the weld 
deposit can be eliminated by 
using proper joint design and 
adequate weld shielding. It is 
also practical to use some form 
of back-up paste to assure root 
protection as well as to secure 
good under-bead contour. 

Submerged Melt Welding — 
Nickel-molybdenum alloys may 
be welded successfully by the 
submerged melt process. For best 
welding conditions, a power sup- 
ply of direct current, reverse po- 
larity (electrode positive) should 
be used. 

A granular welding composi- 
tion should be selected to give 
maximum protection to the welds 
and to keep silicon and man- 
ganese pick-up at a minimum. 
These impurities will impair the 
corrosion-resistant properties of 
this alloy. The heat-affected zone 
will be wider with the use of 
this process, and the cracking 
tendency may be increased by 
the higher heat input. However, 
this condition can be offset by 
careful joint design. 

It is apparent from the table 
that ductility of submerged melt 
welds is rather poor and sub- 
sequent transverse bead tests 
were very unsuccessful because 
of weld cracking with bend 
angles of 60 to 90 deg. 
































High alloys of the types covered 
here do not have the fluidity of 
steel during a welding operation. 
Therefore, when “V” or “U” or “J” 
grooves are used, it is necessary to 
provide a slightly larger clearance 
than would be needed for steel. This 
larger clearance allows for cleaning 
and better accessibility during 
welding. See accompanying draw- 
ing for comparison of joint designs 
for high alloys to standard joint 
types. 

Use of back-up rings should be 
avoided when designing containers 
or pipe lines to be used for carrying 
corrosive media. Crevices cannot be 
avoided in this type of design and 
these may become points of cell- 
type and stress corrosion, notch 
effect, and root cracking. 

In general, material 12-gage and 
heavier should be beveled and 
welded from both sides. When join- 
ing material of dissimilar thick- 
nesses, the heavier section should 
always be beveled for ease of weld- 
ing. For material 12-gage and thin- 
ner, the welding may be accomp- 
lished from one side by using proper 
edge spacing to allow full penetra- 
tion. 

Care should be exercised to elimi- 
nate non-uniform penetration. This 
condition can leave undesirable 
crevices and voids in the underside 
of the joint which, as noted before, 
contribute to areas of accelerated 
corrosion. Non-uniform penetration 
in material used for high-tempera- 
ture applications creates stress 
risers for focal points of mechanical 
failure. 

Welding from both sides is 
recommended wherever possible. 
When this is not practical, joint 
spacing should be increased and a 
copper back-up bar used. Currents 
slightly higher than normal are 
then used to obtain complete pene- 
tration. 

Beveling by machine is thé surest 
way to obtain correct fits. A planer, 
shaper, grinder, or other machine 
tool can do this job accurately. 
When sheared sheet or plate is 
used, the sheared edges should be 
ground back approximately 1/16 in. 
to remove any stressed material be- 
fore the edge is prepared for weld- 
ing. In all instances, the edges 
should be squared, aligned properly, 
and -tacked before welding. The 


Joint Design and Preparation 
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alignment and edge preparation are 
particularly important in this class 
of alloys. Any misalignment causes 
variation in bead contour, gap 
width, and stresses in the weld 
area. These factors contribute to 
cracking in the weld joint. Since 
initial metal cost is fairly high, the 
slight additional cost of careful 
preparation to assure good welds is 
well justified. Thermal cutting and 
beveling of plates can be done, but 
these are not recommended, 

In general, the “V” joint prep- 
aration is used for butt welds in 
plate thicknesses up to % in. and 
a “U” joint for greater thicknesses. 
The “V” or “U” joint is used where 
the welded material will be exposed 
to high stress. When these types of 
weld construction are used, the 
stress will act axially. The lap or 
tee joint may be used for conditions 
of lower stress. 

The “U” joint preparation is pre- 
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ferred for material greater than % 
in. thickness. While the cost of 
preparation may be increased by 
this type of joint, the amount of 
welding materials and man hours 
needed for welding will be much 
less than if a “V” joint is used. 
Also, the amount of residual stress 
will be lower, since less weld ma- 
terial is required and less trans- 
verse shrinkage is incurred. 

It is generally desirable to pro- 
vide a grooved back-up bar of some 
sort. When using a back-up or chill 
bar, a groove of the proper contour 
is usually provided to permit good 
penetration and bead contour. For 
are welding, the grooves should be 
of a minimum depth, usually from 
3/32 in. to 1/16 in., and approxi- 
mately 3/16 in. wide. The corners of 
the groove should be rounded. 
Square corners cause poor bead 
contour, flux pockets, and non-unl- 
form heat transfer. 
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molybdenum-chromium 
» ‘his is a corrosion-resistant al- 
| ed to withstand strong 
- media such at nitric 
1 wet chlorine. In gen- 
nay be welded and fab- 
ricated using the same proce- 
dures and techniques as applied 
to nickel-molybdenum alloy. This 
alloy has slightly lower tensile 
streneth, yield strength and elon- 
sation. However, nickel-molyb- 
denum-chromium alloy is not 
subject to as much loss of ductil- 
ity in the range of 900 F to 1800 
F as the nickel-molybdenum al- 
loy, and therefore, is not as prone 
to hot-short cracking. This char- 
acteristic allows more latitude in 
welding and fabricating of this 
alloy; however, welding proce- 
dures described under nickel-mo- 
lybdenum alloy should be fol- 
lowed for ease of welding. When 
cracking does occur because of 
severe restraint, it usually fol- 
lows the same pattern as de- 
scribed for nickel-molybdenum 
alloy. 

For metallic-are joining of this 
material, a direct current re- 
verse polarity power source is 
used. To obtain ultimate mechan- 
ical and corrosion properties, 
lime-coated electrodes should be 
used. Although this material is 
readily welded with lime-titania 
type electrodes, it is generally 
accepted by the field that better 
metallurgical properties and bet- 


ter corrosion resistance of welds 
are obtained by use of lime- 
coated electrodes. 

Inert-Gas-Shielded Arce Weld- 
ing — Nickel-molybdenum -chro- 
mium alloy is not as prone to 
porosity when joined by this 
process as is the nickel-molyb- 
denum alloy and, in general, ex- 
hibits slightly better welding 
characteristics. This property is 
attributed to the added chro- 
mium content of this alloy. The 
same welding practice should be 
adhered to as for nickel-molyb- 
denum alloy. 

A comparison of properties in 
the tables shows that the nickel- 
molybdenum-chromium alloy ex- 


hibits. slightly lower tensile 
strength, yield strength and 
elongation. 


Inert-gas-shielded arc welding 
has been generally accepted as 
the best method of joining ma- 
terials to be used in corro- 
sion applications. Welds pro- 
duced by this method are of 
slightly higher quality than 
those obtained with the metal- 
lic-are method. Possible slag 
inclusions, pick-up of stray ele- 
ments from the coating, exces- 
sive burn-out of metallic ele- 
ments in the rod, etc., are not 
as pronounced. However, the 
time element may be the decid- 
ing factor, in which case, the 
metallic-arc method would, of 
necessity, be used. 


MECHANICAL PROPERTIES OF NICKEL-MOLYBDENUM- 
CHROMIUM-ALLOY AS-WELDED CONDITION 






































| | 
| Hardness (Average) 
| | Yd Str, | Elong, 
Weld | Thick, Ult Str, | 0.2% % in 
Method in. psi’ | offset | Zin. | Plate | By-Weld | In-Weld 
| | 
Metallic Arc | X&% 117,000 68,300 20 | 59(a) 60 (a) 60 (a) 
Heliarc \% 121,000 | 66,000 25 60(a) | S7(a) | 80a) 
Metallic Arc \y 129,000 | 67,000 28 87 (b) 90 (b) 91 (b) 
Heliarc \Y 113,000 | 59,000 32 97(b) | 97(b) | 96(b) 
Unionmelt 1 M 105,000 | 68,000 13 — — _ 
Metallic Are | 3% 118,000 | 66,000 22 52(a) | 5l(a) | 54(a) 
Heliae = || 117,000 | 64,000 | 25 | S4(a) | 56(a) | 56 (a) 
| | | 
Unionmelt | 4 102,000 | 64,000 3 | — — — 
a) Rockwell A. 
ckwell B. 
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Nickel - molybdenum - chromium 
alloy used to line entire inside sur- 
face of this petrochemical tower. 
First, alloy sheet was joined to steel 
shell by metallic-arc welding. Then, 
narrow strips of alloy were placed 
over arc welds and joined to lining 
by inert-gas, shielded-are welding. 


Submerged Melt Welding — 
Nickel - molybdenum - chromium 
alloy may be welded by the 
submerged melt welding proc- 
ess under the same conditions 
used for welding nickel-molyb- 
denum alloy. The comparison 
shown in the two tables indicates 
that a lower level of mechanical 
properties exists for the nickel- 
molybdenum-chromium alloy, 
however. Submerged melt welds 
in the nickel-molybdenum-chro- 
mium alloy exhibit the same poor 
transverse bend properties as de- 
scribed in the previous discus- 
sion of nickel-molybdenum alloy. 


N-155 alloy 


This material is used in parts 
exposed to high temperature and 
oxidation. Some typical uses in- 
cones, cabin hot-air heat ex- 
clude gas turbine engine tail 
changers, after-burner sections, 
etc. The alloy is subject to the 
same welding and fabricating 
procedures as outlined in the 
foregoing sections, although the 
difficulties encountered are of a 
different nature. This material 
has a slightly lower tensile 
strength, yield strength, and 
elongation than nickel-molybde- 
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MECHANICAL PROPERTIES OF N-155 ALLOY 
IN AS-WELDE?P CONDITION 

















Hardness (Rockwell B) 
Weld Thick, Ult Str, Yid Str, Elong, % 

Method in. psi 0.2% offset in 2 in, Weld Adj to Weld 
Heliarc | \y 108,000 | 61,000 24 91 94-89 
Metallic Arc |  % 116,000 | 61,000 27 He a 
Heliarc | A 115,000 66,000 23 90 91-91 
Heliarc 3% 109,000 56,000 | 19 90 93-94 
Metallic Arc | 3% 115,000 64,000 | 26 92 | 90-90 











N-155 alloy sheet sections in 
aircraft cabin heater are joined by 
inert-gas-shielded arc welding. Unit 


burns aviation gas and generates 
200,000 Btu per hr. 


num and_. nickel-molybdenum- 
chromium alloys. 

This alloy does not have as 
critical a hot-short range as the 
other alloys thus far discussed, 
but retains nearly a straight- 
line function to about 1700 F. 
The ductility drops off sharply 
at this point. This phenomenon 
appears to correlate with the 
sensitivity of this alloy to micro- 
fissuring when the proper weld- 
ing procedures are not pursued. 
Since the ductility is so mark- 


This article was adapted from a paper presented at the American Welding Society Fall Meeting, November 1954 
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edly reduced at 1700 F, it is 
assumed that  microcracking 
takes place directly after the 
liquid to solid transformation 
during welding. When welding 
this alloy (with any process), 
therefore, it is extremely im- 
portant to pass through this 
critical range as quickly as pos- 
sible by: 
1. Using stringer beads 
2. Quench welding (use wet 
rags or water spray) 
3. Keeping interpass tempera- 
ture at room temperature 
4. Keep base material at room 
temperature 


The nature of cracking or mi- 
crofissuring encountered in 
welding N-155 is very similar to 
that encountered in chromium- 
nickel stainless weld metal. 
Cracking is always more pre- 
valent in the fully austenitic 
weld metals than in the partially 
ferritic weld metals. 

The influence of electrode 
coating is mainly one of degree. 
That is, if other conditions fav- 
or cracking, the type of coating 
may increase or decrease the 
amount of cracking. For ex- 
ample, an alloy which is notably 
crack-sensitive when deposited 
by titania type of electrode, may 
become free from cracks by 
eliminating the titania from the 
coating. This conclusion applies 
to N-155 alloy and has been 
proven by experimentation using 
the standard circular groove 
type specimen, to indicate weld 





bead cracking. Electrodes fypy. 


ished for this material a», 


therefore, lime-coated  ynlo« PY 
otherwise specified. 
It has often been conjectyra; 


that columbium attributes eyag, 
sensitivity to a materia]: -_ 
ever, this has neither been prov. 
en nor disproven for N-155 4). 
loy. 
Inert-Gas-Shielded Arc Welding 
N-155 is welded readily by the 
inert-gas-shielded arc method 
using the previously outline 
procedures and practices, 4 
minimum of heat input should 
be used, followed by rapid cool. 
ing of the weld deposits. 
Submerged Melt Welding 
This material does not lend it. 
self readily to submerged mel 
welding of heavy plate, because 
of the microfissuring character. 
istic. In general, submerged 
melt welds in heavy plate pro- 
duce high heat input to the base 
material and slow cooling. Welds 
may be made satisfactorily in 
the thinner gages, with this pro- 
cess. 





Cobalt-chromium-tungsten- 
nickel 

This material is a high-tem- 
perature oxidation-resistant al- 
loy that has high strength and 
oxidation resistance at 1800 F. 
It possesses higher mechanical 
properties, such as __ tensile 
strength, yield strength and 
elongation than those shown by 
the other alloys discussed. This 
material is readily weldable by 
the several processes discussed 
here and by utilizing the same 
procedures, joint design, etc., no 
difficulties should be encounter- 
ed. 

The elongation of this alloy 
drops off sharply at 900 F and 
at 1300 F where it is approxi- 
mately 15% and rises to 20% 
at about 1900 F. It is subject 
to hot-short cracking, much the 
same as nickel-molybdenum al- 
loy, and the same considerations 
used for the nickel-molybdenum 
alloy should be applied to it to 
secure good welds. 
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Materials at Work 








New and old materials in unusual applications 





Blasting Boosts Strength of 
Bonded Plastics By abrasive 
blasting reinforced plastics sur- 
faces prior to low pressure ad- 
hesive-bonding, Lunn Laminates 
Inc. found that ultimate shear 
strengths of the resulting bond 
were improved an average of 22%. 
Benefits were also derived from 
greater uniformity of strength 
and reduction in production costs. 
A ferrous abrasive grit is used 
with air at pressures of about 
60 psi in the blasting room shown. 
Parts move through the room on 
a continuous belt, permitting 
rapid production. 

Shown at bottom are three com- 
parative plastics surfaces (magni- 
fication 2.4x). The area at left 
is a typical molded laminate sur- 
face. At center is the same sur- 
face after sanding with an electric 
rotary disc sander (40 grit), the 
method previously used to roughen 
the surface before bonding. At 
right is surface of the same lami- 
nate after abrasion in the con- 
tinuous blast system. Note how 
blasting provides greatly  in- 
creased amount of surface area 
for contact with the adhesive 
material. 
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IRRADIATED CONVENTIONAL 





New Developments in 


Irradiated Polyethylene 


@ LAST SUMMER, General Elec 
tric Co. began to market de- 
velopmental quantities of an ir- 
radiated polyethylene tape known 
as Irrathene 101. 

In September, M & M pub- 
lished an article (pp 91-5) de- 
scribing the new material and 
the background of its develop- 
ment. 

Since then, interest in irradi- 
ated polyethylene has mounted 
rapidly, with the result that the 
new material is now available in 
a variety of standard forms and 
can also be readily obtained in 
custom forms of limited size for 
experimental purposes. Here are 
the most important 
ments: 

General Electric Co. now offers 
developmental quantities of a 
more heat-stable variety of ir- 
radiated polyethylene tape. The 
new tape, called Irrathene 201, 
is suitable for continuous use in 
air at temperatures up to 250 F, 
whereas the earlier tape, Irra- 
thene 101, was subject to deteri- 
oration in air at temperatures 
above 220 F. The new tape is 
expected to be particularly suit- 
able for turn insulation on elec- 
trical circuit breakers. 

Anchor Plastics Co., 


develop- 


offers 








































polyethylene tubing, ro 
other extruded shapes, 
as custom-fabricated items max 
from polyethylene extrusions 
that have been subjected to var 
ous specified irradiation dosage 

American Agile Corp., under 
the tradename _ Agilene-HT 
offers standard laboratory ware 
items, such as beakers, funnels. 
and graduated cylinders, made of 
irradiated polyethylene. This 
company also offers irradiated 
polyethylene sheet, rods, tubing, 
pipe, blocks and custom-fabri- 
cated items. 

Essentially, irradiation con- 
verts polyethylene from a thermo- 
plastic to an infusible material. 
Irradiated polyethylene exhibits 
no stress-cracking. Although its 
solvent resistance is only slightly 
improved at ordinary tempera- 
tures, it is much improved at 
elevated temperatures. There 
seems to be some evidence that 
elevated temperature dielectric 
strength is also improved. Ir- 
radiated polyethylene becomes 
elastometric at elevated tempera- 
tures. Irradiation does not signi- 
ficantly improve room tempera- 
ture strength or toughness, and 
the advantages offered by irradi- 


The difference between irradiated and non-irradiated polyethylene extru- 
sions is illustrated by this sequence photographed by Anchor Plastics. The 
0.050-in. thick die-cut pieces (top) were inspected after 1 hr at 275 F 
(middle) and again after 20 min at 300 F (bottom). Dosage for irradiated 
pieces was 32 x 10° rep (Roentgen equivalent physical). Similarly, a con- 
ventional polyethylene beaker is shown below in its original form and after 
3, 6, 8 and 10 min at 300 F. By way of contrast, the Agilene-HT beaker 


at the extreme right is shown after 1 hr at 300 F. 
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® ated yvethylene are pretty as 350 F. However, injection- tape is irradiated by one of that 
‘ -_ fined to elevated tem- molded parts that have been ir- company’s standard million-volt 
applications. Whereas radiated tend to warp due to resonant transformer-type X-ray 

pee polyethylene melts at relief of molding stresses just machines. Anchor Plastics’ ex- 
F, irradiated polyethy- as do non-irradiated parts. trusions and American Agile’s 

be used continuously at All products currently avail- products are being irradiated by 

this perature and it main- able are being irradiated by elec- a Van De Graaff electrostatic 
tain rm stability under no tron bombardment, not by nucle- accelerator, in cooperation with 
load at temperatures as high ar processes. General Electric’s High Voltage Engineering Corp. 
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Laboratory ware made of irradi- 


|gni- ated polyethylene. temperatures up to 250 F' is available in developmental quantities. 
era- 


Electrical insulating tape suitable for continuous exposure in air at 
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Heating tank of irradiated polyethylene was used at a 
, recent exposition to demonstrate possible applications in 

Extrusions made of irradiated polyethylene are process industries. The molded tank is 5 in. thick, has a 
available for development work. 14%-ft square cross section and weighs 33 lb. It stood up 
successfully under a prolonged load of boiling water 

(heated by immersion heater), as did the immersed Agilene- 


HT beakers. 
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Materials at Work 





New and old materials in unusual applications 





Nickel Alloys Make Tiny Thermocouple “‘Snake’’ 
is a section of a 20-ft long thermocouple and thermocouple protection tube designed to measure 
temperatures up to 1250 F in nuclear reactors. Developed by Dr. W. G. Rauch at the Argonne 
National Laboratory, the device consists of a protection tube made of Inconel and a constantan 
(copper-nickel alloy) wire. Heat at the junction of the dissimilar alloys creates a flow of elec- 
tricity which varies with temperature change. 

The alloys were selected because they produced the highest electromotive force and the In- 
conel will not oxidize and form a heat barrier. The thermocouple “snakes” are said to provide 
accurate reproducibility of results and constant temperature readings during repeated heating 
and cooling cycles. 


Copper Alloy Prop After 1-Year 
Service After one year of con- 
tinuous’ service, buffing swirl 
marks are still visible on this 
five-bladed Nialite propeller on 
the S.S. American Clipper. De- 
veloped by Baldwin-Lima-Hamil- 
ton Corp., Nialite is a zinc-free 
alloy of copper, nickel and alumi- 
num which is said to be particu- 
larly resistant to cavitation and 
erosion. According to the com- 
pany, tests indicate cavitation 
resistance in the range of 4 or 6 
to 1 over manganese bronze. The 
alloy also has a good strength-to- 
weight ratio, the Nialite propeller 
being about 20% lighter than one 
of manganese bronze for the same 
ship. 





Shown compared with a hypodermic needle 
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Water solutions of metallic salts can be easily sprayed 


on both metal and non-metal surfaces. 


Deposited coatings withstand extreme heat and chem- 


ical attack. Here, inside of rocket tube is sprayed. 


New Solution Ceramic Coatings 


by Kenneth Rose, Midwestern Editor, Materials & Methods 


@ NEW REFRACTORY OXIDE COAT- 
INGS applicable to a wide va- 
riety of surfaces have been 
developed at Armour Research 
Foundation. The films can be 
applied easily and without ex- 
pensive equipment. The heat re- 
quired is considerably below the 
vitrifying temperatures of most 
porcelain enamels. 


What they are 


The materials, called solution 
ceramics (patents applied for), 
are deposited as true water solu- 
tions rather than as suspensions 
of solids in water. The film is 
formed by spraying a solution 
of a metallic salt onto the sur- 
face to be coated, with the sur- 
face warmed sufficiently so that 
moisture is removed and the salt 
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is reduced to the oxide. The 
oxide is tightly bonded to the 
surface, apparently by molecular 
attraction. The surface should 
be clean, but does not require 
any special preparation. 

The oxides that have been 
given special attention are those 
of zirconium and chromium, 
which have good refractory 
properties. Oxides of titanium, 
cerium, and magnesium have 
been applied also. Zirconium 
oxide possesses good dielectric 
properties, especially at low tem- 
eratures. Some phosphates, sil- 
icates, fluosilicates, oxyhalides, 
and even metals have also been 
applied. 

Spraying the solution onto the 
surface to be coated is done 
with a spray gun of conven- 
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resist heat and corrosion 


tional type. The base material 
is heated to a temperature de- 
termined by the kind of solu- 
tion being applied to it. The 
spray gun is held about two feet 
or so from the surface when 
applying the solution. As the 
mist of solution is sprayed at 
the heated surface, the water 
evaporates from the droplets of 
solution, and solid particles im- 
pinge upon the surface. These 
decompose to the oxide of the 
metal that formed the metallic 
salt in solution. 

The position of the spray gun 
is important to good bonding. 
If the gun is held too close, 
some steam collects on the work 
surface, again causing poor ad- 
hesion. 

Decomposition to the oxide 
leaves the very small particles 
tightly adhering to the surface 




































of the base material. The tem- 
perature at which decomposition 
occurs, and therefore the tem- 
perature at which the base ma- 
terial must be heated during 
spraying, varies from about 400- 
450 F for decomposition of am- 
monium zirconyl carbonate to 
zirconia, to about 700 F for de- 
composition of chromium nitrate 
to chromium oxide. 


Their properties 

The coatings are porous, and 
composed of many extremely 
fine crystallites. X-ray diffrac- 
tion studies show no fixed pat- 
tern of banding, indicating that 
the particles are smaller than 
the wave length of light. The 
films are usually of the order 
of one mil thick. They can be 
built up to about 10 mils if de- 
sired, but at greater thicknesses 
the film loses in adhesion. The 
coatings are not particularly 
hard, and can be scratched with 
a knife blade. 

The particles will adhere to 
almost any surface, smooth or 
porous. In tests, the coating has 
been applied to such diverse ma- 
terials as metals, sand molds, 
paper, and glass. The base ma- 
terial must be capable of with- 
standing the temperature re- 
quired to decompose the salt to 
oxide, and this is in the 400- 
700 F range, as stated before. 
There is experimental evidence 
that this limitation is not fixed 
and absolute, for some films can 
be formed at room temperature 
from chilled solutions. 

Coated materials can be mod- 
erately bent, twisted, or elon- 
gated without damage to the 
coating, but if sharply bent, the 
coating comes off as a powder. 

The films protect against cor- 
rosion by solids or viscous 
liquids, particularly at _ ele- 
vated temperatures, and protect 
against atmospheric attack at 
high temperatures. In a test, 
molybdenum coated with a layer 
of chromium oxide 0.0005 in. 
thick showed a 90% lowering in 
the rate of initial attack in still 
air, but molybdic oxide formed 
under the ceramic film. Steel 
coated with zirconium oxide has 





withstood as much as 200 hr 
in the salt spray test, but rusted 
eventually. The films offered 
best protection against mechan- 
ical erosion by gases, and 
against atmospheric gases at 
high temperature. 

Dielectric strength of the films 
seems to offer another field of 
application. Zirconia films on 
mild steel show a d.c. resistivity 
of more than one megohm per 
centimeter cube at room tem- 
perature. Conversely, chromium 
oxide films show a resistivity of 
less than one ohm per centime- 
ter cube, though the solid mate- 
rial has good dielectric strength. 

Thermal resistance of the ce- 
ramic coatings is notable. Steel 
plates coated with zirconia films 
have been heated to tempera- 
tures approaching the melting 
point of steel, then quickly im- 
mersed in cold water, without 
apparent damage to the coating. 
The same film will slow the cut- 
ting rate of the steel when a 
cutting torch is used. Thermal 
conductivity is low also. A zir- 
conia film on aluminum permits 
the application of borosilicate 
glasses by flame spraying, and 
subsequent flame polishing of 
the glass. A one-mil film of 
chromium oxide was shown to 
be as effective as 20 mils of 
kyanite chill paste in regulating 
chill depth in cast iron. 

The films can be modified 
without loss of adhesion. Waxes, 
resins, or silicones may be used 
to impregnate some of the films, 
and others can be modified chem- 
ically, as in the conversion of 
calcium oxide films to calcium 
carbonate. 


Where to use them 

Solution ceramic coatings are 
so new that applications have 
not as yet been developed on a 
commercial scale. Experiments 
have indicated many lines hold- 
ing promise of commercial utili- 
zation, however, and develop- 
ment work is progressing. 

As a refractory coating for 
sand molds and cores, the films 
will reduce or eliminate burn- 
in and assist in production of 
cleaner castings. Their possibil- 








ities in controlling chil) depth 
have already been referred ty 
Their possible value as 
ing for ladles, crucible stop. 
pers and inserts is bei) Con. 
sidered also. Another use in the 
casting field may be the ating 
of die casting reservoirs anq 
metal pumps to prevent the wet- 
ting and attack of the metals 
of construction. 


Coat- 


Applications revolving aboyt 
its electrical resistivity include 
its possible use as a high-tem. 
perature coating for resistor 
wire or tape, condensers, and 
thermocouples. As a refractory 
and protective coating for metal 
parts exposed to high tempera- 
tures, the ceramic films show 
promise. They have been ap. 
plied experimentally to glass and 
ceramic tile and pottery, and 
may provide an efficient method 
for decorating such pieces with 
colorants, either to be fired later 
or used without firing. If the 
applied film is metallic in na- 
ture, an electrically conductive 
layer may be laid down on non- 
conductors. 


The ease with which the films 
can be coated or impregnated is 
the basis for studies of its use- 
fulness as a lithographic stone 
in printing. It has been found 
to take ink well. 

As a base coat, the films may 
help in the production of vit- 
rified enamel finishes. Experi- 
ments have shown that laying 
down a film of the new ceram- 
ic on ordinary hot-rolled steel 
permits adhesion of vitrified 
enamel, even when only one coat 
of the fired finish is applied 
over the sprayed film. One-coat 
enamels have been successful 
only when applied to special 
enameling steels, notably the 
titanium-bearing types. 

Sound-deadening layers of 
rockwool under automobile hoods 
have been enclosed in asbestos 
paper to prevent strands of the 
rockwool from working loose. It 
has been found that spraying 
the asbestos paper with a ceramic 
film, and giving the whole 4 
black finish, makes a more sat- 
isfactory job. 
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MATERIALS & METHODS 
MANUAL No. 113 


This is another in a series of 
comprehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
sections provide the reader with use- 
ful data on characteristics of mate- 
rials or fabricated parts and on their 
Processing and applications. 
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by Kenneth Rose, Midwestern Editor, Materials & Methods 


In the last decade, a new group of materials has emerged 
from the laboratories to become part of our everyday lives. 
They are the silicon-base polymers, and they may be found 
in a multitude of industrial and consumer products rang- 
ing from aircraft gaskets to auto polishes. This manual 
describes the significant properties and the most important 
current applications of the “silicones”, including— 


Silicone Fluids Silicone Resins 
and Compounds Silicone Rubbers 





The element carbon has al- 
ways been unique in chemistry 
in that it has been possible to 
build from it an infinite num- 
ber of compounds by substitu- 
tion and joining reactions. The 
chemistry of the complex car- 
bon compounds is called or- 
ganic chemistry. Recent de- 
velopments now make it possi- 
ble to duplicate this chemistry 
to some extent with the ele- 
ment silicon which, like carbon, 
is tetravalent. Polymerized 
compounds of some complexity, 
based upon a silicon-oxygen 
linkage, have been developed, 
and these organosilicon com- 











@ THE TERM “SILICONES” is a 
convenient designation for a di- 
verse group of chemical com- 
pounds having a silicon-oxygen 


SILICONES—WAR BABY THAT GREW 


pounds are known as silicones. 

Although the chemistry of 
organosilicon compounds is 
more than a hundred years 
old, the production of commer- 
cial silicones only began dur- 
ing World War II with the for- 
mation of the Dow Corning 
Corp. as a jointly owned op- 
eration of Dow Chemical Co. 
and Corning Glass Works in 
1943. All production at that 
time was channeled into mili- 
tary uses, but at the end of 
the war fluid silicones became 
generally available to industry. 
By 1945, both Dow Corning 
and General Electric Co. an- 


the carbon linkage in organic 
compounds. Addition of organic 
side-chains often produces a ma- 
terial that is actually more or- 





linkage somewhat analogous to 


TYPES OF SILICONES 


ganic than inorganic. Also, many 




















































































i 
Significant Major Current 
Type Forms Properties Applications 
FLUIDS Pure liquid or water | Wide range of viscosities, | Damping fluids, hydraulic 
(“oils”) emulsion. | good heat stability, high | fluids, dielectric fluids, 
| flash points, low volatil- | water-repellents, mold 
ity, low freezing points, | release agents, lubricants, 
good dielectric proper- | antifoam agents, polishes 
ties, wide useful temper- | or cleaners, immersion 
ature ranges, good water | baths. 
repellency, chemical in- 
ertness. 
COMPOUNDS | Fluid thickened with | Same as above. Do not | Lubricants, sealants, 
(“greases”) | filler. soften and flow readily at | packing impregnations, 
| elevated temperatures. | vibration dampers, mold 
release agents, antifoam 
agents, rust preventives. 
RESINS Solid in solvent solution | Good heat stability, good | Molded parts, electrical 
or sometimes in water | dielectric properties, good | insulation impregnations, 
; emulsion. Formulated | water repellency, chemi- | electrical insulating lami- 
(often with fillers and/or | cal inertness, good re- | nates, water-repellents, 
organic materials) for | sistance to weathering | heat- and chemical-re- 
molding, laminating, coat- | and ozone. sistant coatings, mold 
ing or foaming. release agents, foamed 
core structures. 
RUBBERS Solid gums, or com- | Retention of useful | Gaskets, electrical insula- 
pounds containing fillers, | strength and flexibility | tion. Fabric coatings and 
vulcanizing agents and | over long period at high | impregnations for both 
additives. Rubber com- | and low temperature ex- | electrical and mechanical 
pounds may be (1) solid | tremes, chemical inert- | applications, including 
and formulated for mold- | ness, relatively good oil po. mats, belting, 
ing, extruding, calender- | resistance, good dielec- | hose, sleeving, dia- 
ing of sponging, (2) | tric properties, good re- | phragms. Sealing, calk- 
| in form of paste, or (3)in | sistance to weathering | ing and potting com- 
' solvent dispersion. Also | and ozone. pounds. 
plain or reinforced sheet, 
tubing and extruded 
shapes. | 












nounced the development of 
silicone rubbers, and in the fo). 
lowing year General Electric 
opened its own silicone-pro 
ing plant. In 1949, Plaskon. 
then a division of Libby. 
Owens-Ford Glass Co., started 
to use silicone-alkyd resins in 
paints. About that same time. 
Linde Air Products Co., a di- 
vision of Union Carbide and 
Carbon Corp., began pilot plant 
production of silicones. Dow 
Corning, General Electric and 
Linde Air Products are the 
three producers of primary 
silicones in the United States 
today. 


of the commercial silicones ar 
formulated by mixing them wit} 
silica, and other filler 
Thus, the properties of materials 
called “silicones” may vary over 
a wide range. In general, hovw- 
ever, silicones are chosen for 
their: 


1. Resistance to deterioration 


soaps 


at elevated temperatures. Many 
tempera- 
tures of 500 F or higher for pro- 


types can withstand 
longed periods with little loss 


important properties. 


2. Maintenance of properties 


at low temperatures. Silicon 


resins and rubbers retain flexi- 


bility at low temperatures thal 
cause other resins and 


to become brittle and _ useless 


Silicone fluids show little change 
in viscosity in going from ordi- 
nary temperatures to low tem- 


peratures. 


3. Long life. 
only stand up better than organi 
materials under extreme 
peratures, 


mediate temperatures. 
4. Chemical inertness. 


is important 
applications, defoaming, etc. 


5. Excellent resistance to de 
terioration during prolonged oul 
door exposure. Resistance to the 
effects of sunlight and oxidation 














rubbe I's 


Silicones not 


tem- 
but also last longer 
than organic materials at inter- 


Incom- 


patibility with many chemicals 
in mold _ releasé 
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ant in paints, insula- 
trie wire, etc. 
| water repellency. Sili- 


is imp 


ian Oo 
L1lOu 


and resins are used 
organic and inorganic 
vhere water repellency 
Water repellency is 
nportant in connection 
ther properties such as 


also 
with 
dielectric strength. 

Of even greater importance 
than any single property is the 
unique combination of proper- 
ties. No other fluids have the 
combination of good oxidation 
resistance, low vapor pressure, 
low freezing point, good heat 
stability and flat viscosity curve 
that makes silicone fluids out- 


standing for aircraft instru- 
ments. No other resins or rub- 
bers have the combination of 
good dielectric strength, good 
are resistance, good heat stabil- 


ity, outstanding resistance to 
ozone and weathering, and good 
low temperature properties that 
make silicone resins and rubbers 
excellent insulation for electrical 
conductors. 

Principal disadvantages of the 
silicones are high cost, incom- 
patibility with many other sub- 
stances, some processing difficul- 
ties and, in the rubbers, rela- 
tively poor strength and extensi- 
bility. Also, silicones will burn, 
and they are adversely affected 


Silicone Fluids and Compounds 


The silicone fluids or “oils” 
are clear liquids having excellent 
stability at elevated tempera- 
tures, low freezing or “pour” 
points, a wide range of viscosi- 
ties from about 0.65 to higher 
than 1,000,000 centistokes, and 
only small change in viscosity 
through a wide temperature 
range. They have an oily feel, 
but conventional types have little 
lubricating ability and must be 
used as lubricants only with 
‘aution. They are nontoxic and 
have little chemical reactivity, 
yet they are effective as addi- 
tives even in very small amounts. 
They are colorless, or nearly so. 

Silicone fluids may be classi- 
fied in two composition groups: 
the dimethyl silicones, and sili- 
cones other than dimethyl. The 
frst group has two methyl 
groups for each silicon atom. In 
the second group some of the 
methyl radicals are replaced by 
another organic radical—some- 
times ethyl but usually phenyl. 
The phenyl types are stable at 
higher temperatures and have 
slightly better lubricity than the 
dimethyl silicone fluids. 

Silicone fluids are used as bulk 
fluids, as films, and as additives 
to other materials. Although 


high in price, the amount re- 
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quired in many applications is 
so small that overall cost is often 
lower than that of less expen- 
sive materials. In addition, of 
course, silicone fluids often make 
possible economical designs that 
would otherwise be impossible. 
Dimethyl silicones 

The dimethyl silicone fluids 
are known commercially as Dow 





by many petroleum compounds, 
particularly the aromatic hydro- 
carbons used in aviation fuel. 
Resistance to straight-chain hy- 
drocarbon oils is good, however. 
Chemical classification of the 
silicones is difficult. In this arti- 
cle chemical nomenclature has 
been largely omitted, and the 
silicones have been somewhat 
arbitrarily classified according to 
their physical state. Hence, five 
groups are distinguished: fluids, 
greases and other compounds, 
resins, rubbers, and specialties. 
Such a classification is common 
in the industry and provides a 
fairly convenient basis for con- 
sidering specific applications. 


Corning ‘200 Fluids’, General 
Electric SF-96 and Viscasil ser- 
ies, and Linde L-series. These 
materials can be specified by 
means of the commercial desig- 
nation, together with the desired 
viscosity. Significant properties 
are summarized below: 

Heat stability—Stable for long 
periods at 300 F if in contact 





Hot immersion bath for accelerated aging tests on magnesium at Dow 
Chemical Co. utilizes high-phenyl silicone fluid. The silicone bath has oper- 
ated continuously for three years and has provided a net saving, since the 
previous inexpensive hydrocarbon oil bath had to be replaced each month. 


(Dow Corning Corp.) 






























































































































































































































































































with air, and at 400 F if pro- 
tected from air. At 475 F in air, 
viscosity shows considerable in- 
crease within 12 hr, and fluid is 
converted into, or coated with, 
tough rubbery gel within 48 hr 
(addition of antioxidant retards 
gel formation). Heat in the 
absence of oxygen breaks down 
fluid into polymers of lower 
molecular weight (slowly at 475 
F, and rapidly above 650 F). 

Boiling point—Lowest viscos- 
ity fluids boil in the 275 to 350 F 
range. Fluids with viscosity 
above 50 cs. are practically un- 
boilable even at reduced pres- 
sures. Heated strongly long 
enough they decompose without 
boiling, but the lower-viscosity 
decomposition products may boil. 

Freezing (“pour’’) point—Most 
dimethy] silicone fluids retain 
useful fluidity at temperatures 
no lower than -40 F, but some 
low-viscosity fluids are useful at 
temperatures of -100 F and lower. 

Viscosity-temperature—Change 
in viscosity over wide tempera- 
ture range is much less than for 
petroleum oils. For example, 
over the temperature range from 
-50 to 300 F, the viscosity of a 
100-cs. fluid varies from 1000 to 
25 cs. The change is small 
enough so that the normal vis- 
cosity index is not applicable and 
a new viscosity-temperature co- 
efficient has been established. 

Viscosity breakdown—Good re- 
sistance to viscosity breakdown 
during prolonged exposure to 
elevated temperatures. No meas- 
urable shear breakdown in fluids 
having viscosity less than about 
1000 cs. Higher-viscosity fluids 
show small drop in viscosity un- 
der shear, but original viscosity 
is reestablished when _ shear 
ceases. Maximum of 10% drop 
in viscosity reported for 16-hr 
exposure. 

Water resistance—Insoluble in 
water but not impermeable to 
water vapor. 

Solvent resistance—Insoluble 
in vegetable oils. Low viscosity 
fluids are somewhat more soluble 
in other organic solvents than 
higher viscosity fluids. See ac- 
companying list. 






USES OF DIMETHYL SILICONE FLUIDS 


DAMPING FLUID. High-vis- 
cosity fluid, together with fly- 
wheel mechanism, absorbs tor- 
sional vibration energy of 
crank in diesel and automotive 
engines. Drop of high-viscosity 
fluid on pivot or spindle bear- 
ings minimizes flutter of indi- 
cating needle in automotive 
and aircraft instruments. 


HYDRAULIC FLUID subject 
to considerable temperature 
fluctuations, as in aircraft in- 
struments and controls. Such 
applications have been limited 
because of certain lubrication 
difficulties encountered in con- 
ventional designs and because 
of incompatibility of the fluid 
with rubber seals. However, 
special rubber compounds have 
been developed for gaskets in 
prolonged contact with silicone 
fluids. 


DIELECTRIC FLUID for 
transformers. Relatively non- 
inflammable fluid with low 
vapor pressure makes it un- 
necessary to keep transformers 
outdoors for safety. 


WATER-REPELLENT FILM 
for wood, rubber, glass, ce- 
ramics, and other solid sur- 
faces. One familiar method 
of application: impregnated 
paper or “lens tissue” for 
cleaning spectacles. However, 
a much higher degree of water 
repellency is provided by sili- 
cone resins. Fluids also blended 
or compounded with organic 
resin in water-repellent film 
for fabrics or leather. Silicone- 
modified organic resin, when 
cured, imparts smooth, resilient 
“hand” to fabrics and increases 
their tear and abrasion resist- 
ance. 


MOLD RELEASE AGENT 
applied by wiping or spraying. 
Widely used for long-lasting 
release film on automotive tire 
molds. Also used for glass 
molding, plastics molding, shell 
molding and die casting, es- 
pecially of zinc parts that are 
not to be painted. Often applied 
most economically as water 
emulsion. Silicone fluids elimi- 
nate smoke and fumes result- 
ing from carbonization of older 


petroleum-type parting agents, 


LUBRICANT for plastics and 
sometimes rubber parts. Lubri- 
cant for metals where rolling 
friction is involved. Lubricant 
for certain metallic combina- 
tions where sliding friction is 
involved. Light to moderate 
loads only. Example: parking 
meters. Also used for impreg- 
nation of porous bronze bear- 
ings. Cutting fluid for machin- 
ing plastics. 


ANTIFOAM-AGENT in proc- 
essing of petroleum oils, tars, 
hydraulic fluids, syrups, latex 
coatings, paper pulp slurries 
and adhesives. Often used in 
automotive crankcase oil to 
reduce foaming caused by other 
common additives. Not applic- 
able to solvents for silicones. 
Some silicone antifoam agents 
contain a few percent of a 
specially purified fine silica. 


LUBRICATING FILM ON 
GLASS. Reduces self-abrasion 
of woven or unwoven fibers so 
cloth or mat can withstand 
repeated flattening without de- 
struction. On glass bottles, 
inside coating reduces cracking 
due to impacts during filling 
and allows contents to be re- 
leased more readily. Outside 
coating reduces scratching 
caused by contact with other 
bottles. Glass bottle coatings 
applied simultaneously by va- 
porizing fluid in oven. 


ADDITIVE FOR RUBBER. 
Incorporated by special tech- 
niques into rubber, especially 
butadiene-styrene and chloro- 
prene synthetics, silicone fluid 
improves abrasion resistance, 
weather resistance and stabil- 
ity at slightly elevated tem- 
peratures, 


POLISH OR CLEANER for 
automobiles, furniture, win- 
dows. Often combined with 
waxes. 


ADDITIVE FOR PAINT in 
amounts of about 0.2%. Re- 
duces pigment-floating tenden- 
cy, aids gloss retention, acts as 
antiflooding agent, and reduces 
orange peel. 

SPRINGS that utilize the com- 
pressibility of silicone fluids. 
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ee = 
OME SOLVENTS FOR 
s}LICONE FLUIDS 


Kerosene 

Methylene chloride 
schloride § Mineral spirits 
Naphtha 
cyclohexane Toluene 


Ethylene dichloride Trichloroethylene 


Gasoline Turpentine 
Hexyl ether Xylene 
PARTIAL SOLVENTS* 
Acetone Ethyl alcohol 
Butyl alcohol lsopropy! alcohol 
Dioxane Orthodichlorobenzene 











* Partial solvents only for silicone oils having 
scosity in 10-50 centipoises range. 


Chemical resistance—General- 
ly inert to dilute aqueous solu- 
tions of acids and alkalies, par- 
afin hydrocarbons. Strong- re- 
agents such as solid ferric or 
aluminum chloride cause increase 
in viscosity and finally gel for- 
mation. Slowly destroyed by 
concentrated sulfuric or phos- 
phoric acid. Slowly oxidized by 
concentrated nitric acid at ele- 
vated temperatures. Decomposed 
by gaseous hydrochloric acid or 
chlorine. 

Effect on materials—Do not 
react with plastics, lacquers and 
other organic coatings. Fluids 
of low viscosity and low molecu- 
lar weight are reported to cause 
slight leaching of plasticizer and 
some shrinkage in rubber sub- 
jected to prolonged immersion. 
Noncorrosive to metals. Pro- 
longed contact with steel, alu- 
minum, tin zinc, cadmium or 
silver has no effect on fluids. 
Prolonged contact with lead or 
tellurium at 400 F seems to in- 
crease viscosity, and prolonged 
contact with copper or selenium 
seems to decrease viscosity 
slightly. 

Flammability—Can be ignited, 


but will not support combustion 
alone, 
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Dielectric properties — Vary 
with viscosity. Dielectric con- 
stant varies from about 2.2 to 
2.8, and is little affected by 
change in temperature or fre- 
quency. Power factor, also little 
affected by temperature, remains 
low for frequencies up to 100 
mc., then rises sharply. Volume 
resistivity is approximately 10% 
ohm-cm, and is nearly constant 
up to about 400 F. Dielectric 
strength at 10 mils has been re- 
ported as 250 to 300 v per mil, 
and at 100 mils on the order of 
500 v per mil. However, values 
as high as 35 to 40 kv have also 
been reported for thoroughly- 
dried fluids at a 100-mil gap. 

Lubricating properties—Good 
for rolling friction. For sliding 
friction, lubricating ability of 
dimethy] fluids varies widely wth 
materials involved. Generally not 
suitable for steel on steel, though 
some light-load applications have 





been successful. Not suitable for 
steel shaft in graphite bearing. 
Apparently satisfactory for zinc- 
plated, chromium-plated, bronze 
or cadmium-plated (at light 
loads) shaft in steel bearing and 
for steel shaft in babbitt, silver 
or nylon bearing. Also suitable 
for plastics and rubber bearing 
combinations. 
Compressibility—Low-viscosity 
fluids more compressible than 
mineral oils, glycerin and similar 
fluids. Compressibility decreases 
with increase in viscosity. 
Other silicone fluids 

The most important advantages 
of phenyl-containing or diethyl 
silicone fluids, compared to the 
more common dimethyl! fluids, 
are greater heat stability and a 
broader useful temperature 
range. Some of these fluids have 
a freezing or “pour” point as low 
as -95 F combined with a flash 
point of 550 F. As the accom- 




















COMPRESSIBILITY OF SILICONE FLUIDS 
Compressibility 
Type of Fluid ae % > 4 eo ai 
(Kinematic Viscosity, cs.) Under Under Under Under 
7100 psi 35,000 psi 284,000 psi 568,000 psi 

0.65 6.3 16.3 Freezes 

2.0 4.9 14.3 31.5 36.9 

100 4.5 12.7 28.6 | 34.0 

1000 4.6 12.7 28.2 33.5 





USES OF OTHER SILICONE FLUIDS 


HOT IMMERSION BATH. 
Examples: sterilizing fluid for 
dental instruments that does 
not cause rusting and does not 
smoke when hot; laboratory 
constant temperature bath; 
calibration bath. A similar use: 
heat exchange fluid. 


LUBRICANT FOR METALS 
over wider temperature range 
than possible with dimethtyl 
silicone fluids. Suitable for roll- 
ing friction and, for certain 
metallic combinations, sliding 
friction. Light loads only. Ex- 
amples: permanent lubrication 
of electric clocks, electric 
scientific equipment. 


One new fluid appears suitable 
for steel-on-steel sliding fric- 
tion applications, heretofore 
not possible with silicones. 


WATER-REPELLENT FILM 
FOR FABRICS. Fluid and 
resin combined in coating ma- 
terial that must be set with 
heat—a few minutes at 300 F 
or less than a minute at higher 
temperatures. Used for fab- 
rics; also for paper used for 
protection or interleaving of 
asphalt packaging, pressure- 
sensitive tapes, partially cured 
rubber, etc. 


DIFFUSION PUMP FLUID. 










Methyl silicone oil 





Low-pheny/ silicone oi! 


Medium-pheny! silicone oil 


High-pheny/ silicone oil 
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Useful temperature ranges for silicone fluids. 


Relay made by Heinemann Elec- 
tric Co. utilizes silicone fluid as 
damping medium. (General Electric Co.) 




















Car polish is one of many prod- 
ucts that have been improved by 
silicone fluids. (Linde Air Products Co.) 
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(Dow Corning Corp.) 


panying chart indicates, many 
are suitable for continuous use 
at temperatures up to 500 F. 
Some can be used at higher tem- 
peratures for short periods or 
where a brief service life is 
acceptable. For example, high- 
pheny! fluids have been used at 
700 F where relubrication of 
bearings was possible. Addition 
of an antioxidant increases serv- 
ice life, although the antioxidant 
itself is eventually destroyed at 
high temperatures. 

Variation of viscosity with 
temperature is generally greater 
in phenyl-containing fluids, par- 
ticularly in the _  high-pheny!l 
fluids, than in the dimethyl 
fluids, but this variation is never 
as large as in petroleum oils. 
Phenyl-containing fluids are also 
much more compatible with or- 
ganic materials than are dime- 
thyl fluids and, consequently, are 
not nearly so suitable as mold 
release agents or as lubricants 
for plastics. They are also less 
useful as polishes. 

Because of the greater heat 
stability and broader useful tem- 


Springs utilizing silicone fluids were developed by the Hydra Spring Di. 
of Wales-Strippit Corp. for use in heavy-duty punches and machine tools. 


perature range, pheny 
ing fluids are someti 
ferred to dimethyl fluix 
ricants despite a steeper 
ature-viscosity curve. 
tion, a phenyl-contair 
recently announced appears to h, 
suitable for the common ubrica- 
tion problem of steel-on-sta 
sliding friction, a type of appli. 
cation for which neither dime. 
thyl nor phenyl-containing jj. 
cone fluids have previously beg 
satisfactory. The new fluid jg 
reported to have a useful temp. 
perature range from -100 to 5 
F and a flatter viscosity cury 
than most _phenyl-containing 
fluids. It can also be compounded 
as a grease. 


Silicone compounds 

Silicone compounds 0 
“greases” are made by thicken- 
ing silicone fluids by means of 
small filler additions. Commo: 
fillers are specially purified fin 
synthetic silica, natural silicates 
in the form of diatomaceous 
earth, lithium soap and carbon 
black. Both dimethyl] and phenyl- 
containing fluids are used in 
compounds. 

Useful temperature ranges fo! 
silicone compounds are simila! 
to those for the corresponding 
silicone fluids. Compounds diffe: 
from the fluids in that they cai 
be made so that they do not flow 
readily at temperatures up 
375-400 F. Like the fluids, the) 
have good dielectric strength, 
low volatility, chemical inertness, 
and surface properties useful in 
lubrication and defoaming. 


They have almost 10% compressibility at 20,000 psi, and about the sam 


capacity as a conventional spring 12 times as large and five times as heavy. 


(Dow Corning Corp.) 





















brica. 
N-STee! 
appli- 
dime. 
y sili. 
’ beer 
lid jg 
| tem- 
tO 500 
Curve 
uining 
unded 


0) 
icken- 
ns of 
mmo! 
d fine 
icates 
iCeous 
arbon 
1enyl- 
din 


2s for 
milar 
nding 
differ 
Y Can 


fic WwW 


they 
ngth, 
ness, 
ul in 


| Dw. 
tools. 
same 


Leavy). 


LUBRICANT. Dimethyl types 
pecially for intermittent 
in high-temperature 


seer ¢ 
uscu 


toa or corrosive environ- 
Examples: pipe line 
stopcocks. 


LUBRICANT FOR METALS. 
Low-phenyl and some dimethyl 
types used especially in low 
temperature environments, also 
over broad temperature ranges 
and at high temperatures. Ex- 
amples: motor bearings, ball 
bearings carrying light to mod- 
erate loads, time clocks, radar 
tuning devices, electricity me- 
ters and microphone switches. 


LUBRICANT FOR METALS. 
Medium-phenyl types suitable 
for especially wide variety of 
uses, including high tempera- 
ture-high speed applications, 
contact with corrosive liquids 
or atmospheres. 


LUBRICANT FOR METALS. 
High-phenyl types, compound- 


' Silicone Resins 


resins make the 
unique combination of proper- 
ties characteristic of the silicone 
family available to the broad 
field known as “‘plastics.” What 
is more important thus far, sili- 
cone resins, along with the com- 
mercial development of glass 
fibers and fabrics, have made 
possible the advent of Class H 
electrical insulation, capable of 
long life at continuous operating 
temperatures much higher than 
are possible with Class A or B 
insulation. 

The most important proper- 
ties of silicone resins are good 
heat stability, good dielectric 
properties, good water repel- 
lancy, chemical inertness and 
good resistance to weathering 
and ozone. Since the resins are 
often filled, reinforced, blended or 
combined with other materials, 
the properties of structures made 
from silicone resins may depend a 
great deal on the properties of the 
other materials and on their 


Silicone 
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USES OF SILICONE COMPOUNDS (Greases) 


ed with carbon black, particu- 
larly suitable for high tem- 
perature-low speed applica- 
tions. Can withstand 500 F 
continuously, up to 1000 F for 
short periods. Examples: bear- 
ings in furnace cars, oven 
doors and oven conveyors. 
SEALANT for spark plugs, 
switches, terminals and other 
electrical connections in high- 
flying military aircraft, X-ray 
equipment, etc. Prevents mois- 
ture absorption, corrosion, co- 
rona discharge. Also sealant 
for vacuum and distillation 
equipment. 

PACKING IMPREGNATION 
to lengthen life of packing in 
pumps handling corrosive chem- 
icals. 

VIBRATION DAMPER. Ex- 
ample: phonograph pick-up. 
MOLD RELEASE AGENT 
Even though more costly, com- 
pound sometimes preferred to 


compatibility with the silicone 
resins. 

Generally, silicone resins can 
be classified as molding resins, 
laminating resins, coating res- 
ins and foaming resins. The 
resins themselves are ordinarily 
supplied as solvent solutions or 
water emulsions. Like the sili- 
cone fluids and compounds, they 
are high in cost and are used 


only for special applications not 


otherwise feasible or where im- 
provement in performance is 
sufficient to justify the addi- 
tional materials cost. 


Molding resins 

Most thermosetting organic 
moldings, such as the phenolics, 
are not suitable for continuous 
exposure to temperatures much 
above 300 F. Silicone moldings, 
therefore, are used primarily 


in the 300-500 F temperature 
range that is out of reach for 
the organics. 

A silicone molding compound 


fluid. Similar uses: prevents 
glue and resin from sticking to 
press platens in manufacture 
of plywood; prevents plastics 
packaging film from sticking 
to heating irons or heat-sealing 
equipment, 


ANTIFOAM AGENT used in 
bottling soft drinks and chem- 
icals, cooking varnishes, con- 
centrating sugar, loading tank 
cars with latex or tar, etc. 


RUST PREVENTIVE. New 
compound designed for protec- 
tion of ferrous artillery com- 
ponents during long storage is 
expected to be useful for deli- 
cate instruments that might be 
adversely affected by ordinary 
rust preventives. 


LUBRICANT FOR RUBBER. 
New compound has been devel- 
oped for automotive door 
weatherstrips, hood bumpers 
and other parts made of 
rubber. 
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Hottest Spot Temperoture,F 


600 


Life expectancy of Class A, B and 
H (silicones) insulation for various 


“hottest spot” temperatures. 


(Dow Corning Corp.) 


is usually made by mixing filler 
with a toluene or xylene solution 
of the silicone resin, flashing 
off the solvent under a par- 
tial vacuum, drying the mixture 
(about 10 min at 225 F) and 


























































































































































































































breaking it up. Fillers are always 
used. Because most applications 
involve high temperatures, fillers 
are limited to heat-stable mate- 
rials such as silica, glass, asbes- 
tos and mica. Of these, glass is 
most common. 

At present, the cost of a sili- 
cone molding may vary consider- 
ably depending on the source of 
materials. Some compounds re- 
quire extremely long post-cures 
for optimum properties. A post- 
cure cycle for such compounds is 
given in the accompanying box 
which outlines a typical molding 
cycle. Other new compounds, 
however, require only a 2-hr post- 
cure at 300-400 F for optimum 
properties and are usually not 
post-cured at all unless a high 

































TYPICAL MOLDING 
CYCLE FOR GLASS- 
FILLED SILICONE RESIN 


Molding temp 300-350 F 
Molding pressure 1000-15,000 
Curing time in mold 10-30 min 
Mold shrinkage 0.1-0.8% 
Postcure (oven) 16 hr at 200 F 
2 hr at 260 F 
2 hr at 300 F 
2 hr at 350 F 
2 hr at 400 F 
Cure shrinkage 0.1% 














TYPICAL PROPERTIES 
OF GLASS-FILLED 
SILICONE MOLDINGS 


Specific Gravity 1.7-2.0 
Tensile Strength 2000-6000 psi 
Water Absorp, 24 hr 0.2-0.9% 
Max Temp for Contin- 

uous Exposure 450-570 
Heat Distortion Temp 500-930 F 
Dielectric Strength 

at 60 cycles/sec 100-300 volts/mil 
Dielectric Constant: 

60 cycles/sec 3.2-5.0 

1 megacycle/sec 3.2-5.0 
Power Factor: 

60 cycles/sec 0.002-0.007 

1 megacycle/sec 0.002-0.007 
Volume Resistivity 10!3 ohm-cm 








heat distortion temperature is 
needed. Such compounds, with 
molding cycles approaching those 
for phenolics, seem likely to 
broaden the industrial appli- 
cations for silicone moldings. 

Typical properties of a giass- 
filled silicone molding are shown 
in the accompanying table. 
Laminating resins 

Silicone laminates cost more 
than organic thermosetting lam- 
inates, and they are not as 
strong as the organic laminates 
at ordinary temperatures. How- 
ever, the strength of most or- 
ganic laminates drops off rapidly 
above 300 F, whereas silicone 
laminates retain most of their 
strength at temperatures up to 
500 F and above. 

Like silicone moldings, there- 
fore, silicone laminates are con- 
fined primarily to applications 
involving continuous exposure to 
temperatures in the 300-500 F 
range or brief exposures to 
higher temperatures. They are 
widely used for Class H electri- 
cal insulation. Glass cloth is the 
most common reinforcement, al- 
though asbestos and mica are 
also used. 

Silicone laminates and molded 
laminates are made by proced- 
ures similar to those used for 
organic laminates. Typical lam- 
inating procedures and some prop- 
erties of a typical laminate are 
given in accompanying boxes. 

One peculiar advantage of sil- 
icone laminates as electrical in- 
sulation in certain applications 
is the electrically insulating ash 
that remains even when the in- 
sulation has been completely 
burned. For example, the Navy 
found that armored cable might 
continue to function after a se- 
vere local fire, thus allowing a 





TYPICAL PROPERTIES 
OF CURED SILICONE- 
GLASS LAMINATES 








Tensile strength 35-45,000 psi 
Water absorp, 24 hr 0.05-0.7% 
Dielectric str, 1 in. 360-420 v/mil 
Power factor, 100 mc 0.003 
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ship to return to base for yp. 
pairs under its own power. 
Coating resins 

Silicone and modified siljec,, 
resins are widely used i paint 
as nonadhesive films, 
water-repellent films. 

Silicone coatings alone ap 
serviceable at temperatures UD 
to about 500 F. Aluminum-pig. 
mented modified-silicone coating, 
can be used at 1000 F and fy 
short periods as high as 1509 "7 
At such temperatures, the gjjj. 
cone film no longer exists ag gy¢} 
but the pigmented paint continye: 
to provide protection against oxi. 
dation. 

In “modified” paints, silicone 
resins are combined with organi 
resins, primarily alkyd resins 
The resins may be combine; 
merely by blending or by copoly. 
merization. Silicone additions 
generally of 25% or more, in. 
prove the heat stability, gloss re. 
tention, non-yellowing propertie: 
and water repellency of conve- 
tional alkyd paints. Even a 5-10 
addition improves weather resist- 
ance. Silicone-alkyd paints have 
top service temperatures about 


TYPICAL LAMINATING 
PROCEDURE FOR 
SILICONE-GLASS CLOTH 


1, Remove any organic sizing 
from glass cloth by heat-clear- 
ing. 

2. Immerse cloth in solvent solu- 
tion of silicone laminating resin. 

3. Air-dry impregnated cloth about 
30 min. 

4. Further dry impregnated cloth 
5-10 min at about 225 F. 

5. Lay up (or wind) impregnated 
sheets to form sheet, rod, tube, 
moldings, etc. 

HIGH-PRESSURE: 

6. Cure laminate 1% hr at 35) 
F under 900 psi, and cool 3) 
min under pressure. 

7. Heat 15 hr at 200 F. 

8. Raise temperature to 375 F 
through 8 hr, and heat 16 hr 
at 375 F. 

9. Heat 4 hr at 480 F, and cool. 

LOW-PRESSURE: 

6. Cure laminate at 350 F under 
contact pressure for 15-60 mit, 
depending on section thickness, 
and cool. 

7. Heat 16 hr at 200 F. 

8. Raise temperature to 480 F 
through 4 hr, and heat 80-15! 
hr at 480 F. 
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Net contact heater made by 
Pre-Fab Co. for melting 5-gal 
drums of plastisol has nylon-re- 
inforced glass cord insulation 
impregnated with silicone resin 
varnish. Device was originally de- 
veloped to keep high altitude aerial 
cameras and control mechanisms 
operative im sub-zero environments. 


(Dow orning Corp.) 





Electric motor emerges from dip 
tank en route to baking oven where 
silicone resin varnish will be cured. 
Overall silicone coating is final step 
in rewinding motor with Class H 
insulation. (Linde Air Products Co.) 


100 F lower than those for sili- 
cone films alone. However, the 
modified silicone films are more 
easily applied and quicker drying 
than the straight silicones. 
Silicone and modified silicone 
paints are applied preferably by 
Spraying. Roller coating and 
especially brushing are not gen- 
erally recommended. Optimum 
Properties are obtained by an 
elevated temperature cure. 


— 


Straight silicone coatings may 
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HEAT-RESISTANT LAMI- 
NATE, primarily for use in 
the 300-500 F range. Especial- 
ly Class H insulation. Exam- 
ples: spacers and . barrier 
sheets in dry transformers, and 
slot wedges, spacers and other 
mechanical supports in electric 
motors. Silicone laminates of 
glass, asbestos or a mica-glass 
cloth sandwich increase per- 
missible operating tempera- 
tures and thereby make possi- 
ble smaller, lighter transform- 
ers and motors for given out- 
put. It has been estimated 
that although a silicone-insu- 
lated motor costs about 75% 
more than a Class A or B mo- 
tor of the same size, its cost 
based on dollars per horse- 
power output is about the same 
or sometimes less. 


SILICONE PAINT OR VAR- 
NISH. Varnish used especially 
on electric motors, circuit chas- 
sis. Aluminum-pigmented mod- 
ified-silicone paints especially 
suitable for use in the 300-500 
F range and for brief ex- 
posures to temperatures as 
high as 1500 F. Examples: 
Stacks, stack breeching, stoves 
and furnaces, steam pipes, ex- 
haust lines and_ sterilizing 
racks. Such paints often cured 
in service. Other types used 
for automobile manifolds, ve- 
hicle heaters, non-yellowing 
white finish for hospital equip- 
ment. Modified-silicone enamel 
also used as wire insulation. 
Results of one series of tests 
indicated that induction motors 
wound with silicone-coated wire 
and operating at 325-360 F had 
the same life expectancy as 
similar motors wound with 
Class A insulation and operat- 
ing at about 190 F. 


HEAT-RESISTANT MOLD- 
ING utilizing glass, asbestos or 
diatomaceous earth filler. Ex- 
amples: switch parts, brush 
ring holders in electric motors, 
coil forms. 


USES OF SILICONE RESINS 


FOAMED LOW-DENSITY 
STRUCTURE made by shap- 
ing prefoamed block or sheet 
or by foaming resin in place. 
Expected applications: cores in 
high-speed aircraft structures 
and thermal insulation for 
other high-temperature struc- 
tures. 


MOLD RELEASE AGENT 
applied as emulsion or solvent 
solution. Especially effective 
with metal patterns in shell 
molding process. Another ex- 
ample: silicone resin coating 
on bakery pans lasts for weeks, 
eliminating cost of material 
and labor required to grease 
pan before each bake and pro- 
viding net saving despite hun- 
dred-fold higher initial cost. 
Also makes release of baked 
goods from pan much easier. 


WATER-REPELLENT 
COATING for masonry and 
concrete, Provides invisible film 
that is permeable to water 
vapor and thus reduces con- 
densation of moisture inside 
walls. 


WETTING AGENT. Exam- 
ples: Coating for alumina grits 
to improve bonding in resin- 
bonded grinding wheels. Sizing 
for glass cloth to improve ad- 
hesion to polyester resins in 
low-pressure laminates. 


SPECIAL APPLICATION: 
chemical-resistant electrical in- 
sulation for glass radiant heat- 
ing panels. Silicone insulation 
pattern applied to metal sur- 
face of aluminum-glass sand- 
wich by silk screen process. 
Unprotected aluminum etched 
away by caustic soda leav- 
ing silicone-insulated aluminum 
heating grid. 


ADDITIVE FOR PIGMENT 
to improve dispersion in paints, 
inks. 

INGREDIENT OF HEAT- 
STABLE MOLDING COM- 
POUND based on organic 
resin. Now under development. 














































its efficiency. (General Electric Co.) 

















be cured in about 1 hr at 480 F 
or 4 hr at 400 F. Lower tem- 
peratures can be used for the 
modified silicones. Silicone and 
modified silicone paints are often 
cured automatically in service. 

































































Silicone resin release films may 
be applied from either solvent 
solution or water emulsion and 
cured by baking. They are used 
for semi-permanent release appli- 
cations, as on bakery pans. 









































Like the other silicones, sili- 
cone rubbers have an exception- 
ally broad useful temperature 
range compared with organic ma- 
terials. Silicone rubbers not only 
supplemented the resins in cre- 
ating Class H electrical insula- 
tion for use at high operating 
temperatures but, at the other 
extreme, provided the first prac- 
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Silicone Rubbers 





Resin solutions or 
for water repellency applications 
contain about 5% or less solids as 
applied and are used on non-flex- 
ible surfaces. Films for masonry 
and concrete generally cure at 


grass 


giass Slot insulatior 





Electric motor—How silicone fluids, greases, resins and rubbers increase 


ordinary temperatures. 


Foaming resins 
Foamable silicone resins, anal- 


ogous 


to the foamable organic 


resins, are available for the pro- 


duction of 


lems 


low-density parts. 












tical answer to gasketing prob- 


in high-altitude military 


aircraft subject to prolonged sub- 
zero temperatures. Whereas other 
heat-resistant synthetic rubbers 
have poor low temperature prop- 


erties, 


silicone rubbers make it 


possible to obtain good properties 
at both ends of the temperature 
scale in a single material. 


emulsions 





Some of these silicone resins can 
be foamed in place and 
therefore be used to for 
density cores in relative! 


Can 
low- 
inae- 
Other resins 


cannot be foamed in pl. 


cessible cavities. 


but 
can be used to make prefoame 
blocks and sheets which can }y 
formed with woodworking tools 
Both types of silicone foams are 
produced by application of heat 
at temperatures in the 260-36) 
F range. 

Foamed silicone — structures 
can be produced in densities 
ranging from 6 to 24 lb per cy 
ft. They are reported to show 
virtually no dimensional change 
after 20 hr exposure at 700 F, 
and less than 2% weight loss 
after 220 hr at 570 F. Pre 
foamed structures generally 
have somewhat better strength 
than foamed-in-place structures 
at elevated temperatures. How- 
ever, foamed-in-place structures 
made from one resin retain good 
compressive strength at temper- 
atures as high as 500-600 F. 
Moisture absorption of foamed 
structures after exposure in air 
at 96% relative humidity for 7 
days has been reported as less 
than 0.05%. Foamed silicones 
are nonflammable. 

For some time, silicone resin 
formulations for foaming in 
place were available only as two 
separate components that had to 
be mixed properly at time of 
use. Recently, however, a pre- 
mixed powder has been made 
available. Shapes made from one 
of these resins can be _ post- 
formed considerably when heat- 
ed to about 200 F. 


Properties 

The range of properties offered 
by silicone rubbers is indicated by 
the accompanying tables adapted 
from AMS and ASTM specifica- 


tions. These and other signifi- 
cant properties are summarized 
briefly below: 

Heat stability—Maintain prop- 
erties indefinitely at about 300 F. 


MATERIALS & METHODS 
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AMS STANDARDS FOR 


SILICONE RUBBERS: 




















= 
Type 3301B 3302B 3303C 3304B 3305C 
(General (General (General | (Low com- Low com 
Property purpose) purpose) purpose) | pression set) | pression set) 
Hardness, durometer “A” 40 + 5 50 + 5 60 + 5 70 + 5 80 + 5 
Tensile Strength (min), pst 500 500 400 500 500 
Elongation (min), 7% | 250 200 100 60 60 
Tear Resistance (min), Ib/In. 55 35 35 95 25 
oil Resistance: after 70 hr in (Change in Durometer “A” Hardness No. _15to +5 | —15to +5 | —10to +5 | —10 to +5 | —10 to +5 
ASTM Oil No. 1 at 350 F ) Reduction in Tensile Strength (max), % 50 40 20 20 | 10 
ASTM D471-51T)° Reduction in Elongation (max), % 50 20 20 20 10 
Change in Volume, % Oto +15 | Oto +15 | Oto +10 | Oto +10 | Oto +10 
Dry Heat Resistance: after 24 hr (Change in Durometer “A” Hardness No. Oto +10 Oto +10 | Oto +10 0to +10 Oto +10 
at 450 F (ASTM D573-48)¢ { Reduction in Tensile Strength (max), % 15 10 | 10 10 10 
| Reduction in Elongation (max), % 25 25 25 25 25 
Compression Set: compressed { Percent of Origi , 
: ] ginal Deflection (max) 72° 72! 60! 30 36« 
22 hr at 350 F (ASTM D395-49T, — bercent of Original Thickness (max) 29¢ 22! 18° Bs - 
Method B) ( | | | 
; 
Low Temperature Brittleness Pass 5 hr at | Pass 5 hr at | Pass 5 hr at | Pass 5 hr at | Pass 5 hr at 
(ASTM D736-46T) _85 F —8F | —70F _70F 70 F 
| 











» Adapted from Aeronautical Materials Specifications copyrighted 1952 by Society of Automotive Engineers, Inc. 
> Other requirements: satisfactory resistance to weathering, corrosion. 
¢ Other requirements: no decomposition, no tackiness. 

i Other requirements: no surface hardening, no cracking or checking when bent flat (90° on 2t radius for 33805C). 
«.{,& Compressed to CO%, 70% and 75% of original thickness, respectively. —~ 


At 400 F, hardness 


increases 


occur, but the initial changes are 


lated especially for low tempera- 


and elongation de- 
Tensile strength may 
drop or increase slightly, depend- 
ing on the particular material. 
Changes are rather sharp dur- 
ing first 20 days at temperature, 
then level off, indicating reten- 
tion of useful residual proper- 
ties. At 480 F the same changes 


gradually 


creases. 


greater. Subjected to excessive 
heat in air, silicone rubbers be- 
come hard and dry and eventu- 
ally decompose as brittle mate- 
rials. Heated in the absence of 
air, however, they become soft. 

Low temperature flexibility— 
Ordinarily retain flexibility down 
to -70 F, and materials formu- 


ture service can be used at -130 F 
or slightly below. Since low tem- 
perature flexibility is obtained by 
slight change in basic compo- 
sition, not by addition of a 
plasticizer, low-temperature rub- 
bers retain good elevated tem- 
perature properties. In ordinary 
silicone rubbers, hardness starts 































ASTM STANDARDS FOR SILICONE RUBBERS: 
| 
Grade | 
at TA 505 TA 604 | TA 704 TA 805 
Specification ns 
BASIC REQUIREMENTS 
Durometer Hardness No. 50+ 5 60+ 5 70 + 5 80 + 5 
Tensile Strength (min), psi 500 400 400 500 
Ultimate Elongation (min), % 200 100 75 50 
Change in Durometer Hardness No. (max) +20 +20 +15 +15 
Heat aged 70 hr at 450 F Change in Tensile Strength (max), % —30 —H —25 —25 
Change in Ultimate Elongation (max), % —40 —50 —40 40 
SPECIAL REQUIREMENTS 
Suffix B Compression set after 70 hr at 300 F (max), % 50> 4Qe 40> 40» 
Change in Tensile Strength (max), % —20 —20 —20 —20 
Suffix E, (70 hr at 300 F Change in Ultimate Elongation (max), % 20 —20 —20 —20 
in ASTM Oil No. 1) Change in rag Hardness No. (max) -15 —15 ‘ an . i. 
nge in Volume, % Oto +20 0 to +20 to + 0+ 
Suffix E; (70 hr at 300 F © {Change in Durometer Hardness No. (max) —30 —3 —40 —4 
in ASTM Oil No. 3) Change in Volume, % +60 +60 +60 +60 
Suffix Fy (5 hr at —65 F) Pass Pass Pass Pass 
Suffix L (168 hr in water i in Durometer Hardness No. (max) —10° -10 —10 —10 
at 158 F) Change in Volume, % +10° +10 +10 +10 





* Adapted from table on ‘Physical Requirements of S ic Rubber C nds, Type T, Class TA, Temperature Resistant” in ASTM D735-52aT (Rubber and 
Synthalls Dubber Compounds for Attometing ond Aerenentical Applian)” " 


: Lower values can be obtained with sacrifice of tensile strength and e 
These values can be met with sacrifice of tensile strength and elongatien. 
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TYPICAL PROPERTIES OF SILICONE RUBBERS: 














Se 
Type | LowCompres-| General Extreme 
sion Set | Purpose Low Temp 
Property (Class 300) (Class 400) (Class 500) 
Hardness, Shore A durometer 50-80 50-90 40-80» 
Tear strength, Ib/in. 30-50 50-75 50-75» 
Tensile strength, psi 570-750 570-800¢ 700-840> 
Elongation, % 175-100 370-70¢ 350-90» 
Compression set after 22 hr at 300 F, % 20-7 | 50-60 | 50-80 
Brittle temp, (ASTM D 736, 5-hr soak), F | —80to —65 | —90 to —80 | below —130to —120 
Stiffness temp, (ASTM D 797, 24-hr soak, | | 
modulus = 10,000 psi), F —50 to —-45 | —60to —45 | below —120to —110 
Increase in durometer hardness no. after | 
70 hr at 450 F (heat stability) 6-5 | 6-3 5-3 
Increase in volume after 70 hr in ASTM | 
Oil No. 1 at 300 F (oil resistance), % 8-5 9-6 | 9-7 
Increase in volume after 70 hr in water | 
at 212 F (water absorption), % high to <1 | high to 3 | high 








NOTES: 


® Compounds oven cured 2 
b Stocks cured 1 hr at 300 


(Courtesy General Electric Co.) 


~ at 480 F except where otherwise noted. 


* Properties can be improved with shorter cures where deformation at high temperatures is not factor 
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to increase appreciably at about 
-20 F and rapidly at about -50 
F. As hardness increases, ten- 
sile strength increases and elon- 
gation decreases correspondingly. 
In low-temperature rubbers, 
hardness starts to increase meas- 
urably at about -50 F and rapidly 
at about -100 F. 

Tensile properties — At room 
temperature most silicone rub- 
bers are not nearly as strong as 
natural and other synthetic rub- 
bers. Tensile strength of most 
stocks falls in the 400-1000 psi 
range—about one-third the ten- 
sile strength of most natural and 
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Compression set of silicone and other synthetic rubbers at temperatures from 


(Dow Corning Corp.) 


120 





200 250 


synthetic rubbers. However, ten- 
sile strengths up to 2000 psi 
are reported for some new com- 
pounds. Similarly, ultimate elon- 
gation generally ranges from 75 
to 600%, but the new high- 
strength compounds have elonga- 
tions up to 800%. Tear strength 
of the new compounds is also 
improved. In some of the new 
compounds, higher strengths are 
achieved at the sacrifice of some 
heat stability. 

Hardness—About 35 to 95 on 
the Shore durometer “A” scale. 
Does not increase greatly until 
very low temperatures are 


300 350 400 450 500 


reached, and is relatively 


Con 

stant at elevated tempera — 
Compression set—Com inal, 
set of organic rubbers js ian. 
mally determined at 15g p 


whereas compression set 
cone rubbers is 
302 or 348 F. Hence, results “a 
not strictly comparable. Silicon, 
rubbers have a compression «qi 
of about 50%, a figure equivaley; 


determ eq 


Gill 


Silicone rubbers wit 
low compression set—as low as 
10% — have normally been ob. 
tained by incorporating 1 or 2° 
of mercury or cadmium oxides 
in the stock. However, a new 
type of silicone rubber recently 
announced offers compression set 
values in the 12-20% range jp. 
herent in the gum itself. The new 
rubber makes possible low con- 
pression set without special com- 
pounding and also makes low-set 
materials suitable for use in con- 
tact with food and beverages. 

Oil resistance—Quite resistant 
to attack by aliphatic compounds, 
but swelled by exposure to aro- 
matics. In one series of tests of 
lubricating oils silicone rubbers 
and an oil-resistant organic rub- 
ber were immersed in a low-swel 
oil for 72 hr at 350 F. Silicone 
rubbers retained 83 to 117% « 
original tensile strength, com- 
pared to 67% for the oil-resist- 
ant organic rubber, and 93 to 
118% of original elongation, 
compared to 63% for the organi 
rubber. The _ silicone rubbers 
swelled 5 to 8%, and the organic 
rubber 8%. 

Chemical resistance — Resist 
most alkalies and weak acids, 
corrosive salt solutions, and oils. 
Swell in aromatic solvents, gaso- 
line and carbon tetrachloride. 
Original properties largely re- 
gained after removal from un- 
favorable environment and evap- 
oration of the fluid absorbed by 
the rubber. Exceptional resist- 
ance to ozone, and good resistance 
to most aromatic chlorinated hy- 
drocarbons (used in liquid trans- 
formers), liquid ammonia an¢ 
Freon 114 refrigerants. Attacke¢ 
by concentrated acids, methy! 
chloride and Freon 12. 


rubbers. 
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Dielectric strength—Good and, 
in the ectrical grades, reason- 
ably ¢ stant over the tempera- 
ture ge up to 480 F. Since 
the silicones are ordinarily used 
hick, the 800 v per mil 
e strength of many elec- 
trical erades is satisfactory for 
purposes. Stocks having 
dielectric strength of 1200 v 
per mil in low thicknesses are 
also available. Dielectric constant 
ig about 3.0 to 10.0, depending 
on the material, and is nearly 
constant through a wide range 
of frequencies and temperatures. 
Power factor ranges from 0.005 
to 0.028 for frequencies from 100 
to 100,000,000 cycles per sec. Arc 
resistance is good, since the arc 
leaves a track of nonconductive 
inorganic matter instead of a 
path of carbonized material. 

Water absorption—About 1% 
for most silicone rubbers, but it 
may be as high as 6% for some 
rubbers containing hydrophilic 
fillers. 

Steam resistance—Silicone rub- 
ber hose generally has not been 
suitable for handling high-pres- 
sure steam, but the new low- 
compression-set type is reported 
to have much improved resistance 
to high-pressure steam. 

Abrasion resistance — Low in 
most silicone rubbers but con- 
sidered sufficient for most pur- 
poses. Likely to be improved 
with further development. 


dieles 


most 


Compounding 


Silicone manufacturers pro- 
duce both gums and compounds. 
Gums are the basic silicones 
which must be compounded to 
produce commercially usable rub- 
bers. Some fabricators prefer to 
buy standard compounds, while 
others prefer to buy the gums 
and formulate their own com- 
pounds. 

Silicone rubber compounds con- 
sist of the following: 

The gum—About six different 
gums, varying in chemical com- 
position and degree of polymer- 
ization, are available. 

Fillers, reinforcing agents — 
Silica is as important to silicone 
rubber as carbon black is to nat- 
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ural rubber. Usually it is used 
in the form of a fine synthetic 
material, but sometimes silicates 
in the form of diatomaceous 
earth are used. Manufactured 
silicas may be alkaline or acid, 
of many different particle sizes, 
and of varying degrees of purity. 
Highest tensile strengths yet re- 
ported for silicone rubbers have 
been obtained with a new syn- 
thetic silica filler having excep- 
tionally low particle size. 
Although silica is the most im- 
portant filler for silicone rubbers, 
other materials are also used: 


1. Calcium carbonate. Several 
types used, especially in coating 
pastes or adhesives. Not for gen- 
eral molding or extrusion, since 
tensile strength and elongation 
of finished stock are usually low. 

2. Red iron oxide. Provides 
good heat aging characteristics 
and may be used to improve 
heat stability of stocks contain- 
ing other fillers. Tensile strength 
of about 500-700 psi and elonga- 
tion of about 175-250% may be 
expected in cured stock for coat- 
ing pastes. 

3. Titania. Provides good heat 
stability but poor reinforcement 
and is not much used at present. 

4. Zine oxide. Sometimes used 
with titania. 

5. Alumina. Has produced 
stocks with high tensile strength 
and elongation in experimental 
work. 

6. Zirconium silicate. For 
stocks with high tensile strength 
but not high heat stability. Stocks 
with zirconium silicate as the 
only filler have retained flexibil- 
ity at 600 F. 

7. Clay: Used with other filler 
such as silica to provide smoother 
flow in processing, especially in 
extruded wire insulation where 
mechanical strength is not im- 
portant. 

8. Carbon black. Sometimes 
used to provide black color. Has 
little reinforcing effect and may 
impair resistance to heat aging. 


Vulcanizing agents (catalysts) 
—Benzoyl peroxide is the most 
common vulcanizing agent; 2,- 
4 dichlorobenzoyl peroxide and 










other peroxides are also used. 
They are available as powder and 
as pastes utilizing silicone fluids. 
Vulcanizing agents are used in 
amounts from 1 to 3% by weight 
of the gum. A silicone gum an- 
nounced recently utilizes sulfur 
as the vulcanizing agent. 

Special additives — Materials 
such as mercury oxide, cadmium 
oxide and 2,5 ditertiary butyl 
quinone are used primarily to 
improve compression set. Other 
additives may be used to improve 
processibility or heat aging char- 
acteristics. 


Forms and fabrication 

Compounded silicone rubbers 
are available in three different 
forms: solid compounds, pastes, 
and dispersions. The form used 
is determined by the nature of 
the product and the processing 
method required. 

Solid compounds—A great va- 
riety of silicone rubber com- 
pounds are available, and others 
may be made from gums to meet 
special requirements. Solid com- 
pounds are processed by molding, 
extruding, calendering or spong- 
ing (when a blowing agent is 
added). Compounds are often 
milled for a few minutes prior 
to fabrication in order to im- 
prove processibility. 

The complete vulcanization or 
cure of a silicone rubber is nor- 
mally accomplished in two steps. 
The “‘pre-cure”’, which results in 
a certain degree of cross linking, 
is usually performed under pres- 
sure in a mold or in a steam vul- 
canizer. Some recently developed 
compounds are pre-cured in hot 
air without pressure. The final 
cure, or “post-cure”’, is done in 
an oven. 

Molding of silicone rubber is 
done in heated molds at tempera- 
tures of 240 to 300 F and mold 
times of 3 to 20 min. In general, 
silicone rubber is molded at lower 
temperatures and shorter times 
than organic rubbers and, since 
the mold cure is normally fol- 
lowed by at least a short oven 
cure, mold time and temperature 
are not as critical for silicone 
rubber as for most organic rub- 























bers. Partly because of a higher 
coefficient of thermal expansion, 
most silicone rubbers have some- 
what higher mold shrinkage than 
organic rubbers—about 3-4% for 
silicones compared with about 
1.8-2.5‘ 


thetic rubbers. The subsequent 


for commonly used syn- 


oven cure increases the _ total 
shrinkage of most silicone rub- 
bers to 5-7%. 
rubber compounds, however, have 
nearly the same total shrinkage 
as organic rubbers and can often 
be fabricated in molds designed 
for organic rubbers. The inher- 
ent nonadhesive characteristics 
of the silicones make mold release 
usually simpler for silicone rub- 
bers than for organic rubbers. 
However, the silicone fluids and 
compounds most commonly used 
as release agents for organic rub- 
bers are ineffective for silicone 
rubber, and dilute solutions of 
common detergents are ordinarily 
used. 


Some new silicone 


Extruding of silicone rubber is 
done at 100 to 125 F. Since the 
process is exothermic, no outside 
heat need be added and water- 
cooling is sometimes necessary. 
Extrusion stocks are selected or 
compounded for smooth working 
in the extruder. The extruded 
shape is pre-cured in a steam vul- 
canizer under about 50 psi for 
about 3-15 min. Some special 
extrusion stocks (particularly 
those containing 2,4-dichloroben- 
zoyl peroxide as the vulcanizing 
agent) can be pre-cured in hot 


Pocket compass operates over a 
temperature range of —85 to 160 F, 
is protected against moisture and 
shock by silicone rubber molded 


cup, shown in foreground. 
(General Electric Co.) 


air without pressure, either in 
an oven or continuously in a hot 
air tunnel as the extruded shape 
emerges from the extruder. In 
this case, the pre-cure requires 
only 30-60 sec exposure to air at 
600-800 F. Such a quick cure is 
advantageous in that it prevents 
collapse of the extrusion, thereby 
making feasible difficult shapes 
and closer tolerances. 
Calendering is normally done 
on unheated rolls, although the 


Gaskets for emergency hatches 
and other fuselage fittings on 
Douglas C-124 Globemaster are 
made of special silicone rubber that 
remains flexible at temperatures 
down to —120 F and does not stick 
to metal after long inactivity. 


(General Electric Co.) 


top roll of the three- 
roll mill is sometimes 
slightly. Pre-cure of sh 
is similar to that for 
stock. Calendering may 
to produce sheet stock 

to calender silicone rubb 
supporting fabrics such as 


] 
ol: 
Blass 


Dacron, Orlon or nylon cloth, Ag. 
bestos fibers and wire are alc 
used sometimes as supporting 


materials. The post-cure for gyp. 
ported sheet stock, of course. js 


iS 


Coil subject to operating temperc- 
tures as high as 600 F utilizes sili- 
cone rubber as _ encapsulatin 


compound. (General Electric Co.) 


Heater ducts made of glass cloth coated with silicone rubber. 


(General Electric Co.) 
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- ing of silicone rubber is 
heating a suitable com- 
nou! which contains a blow- 
ng gent. Blowing agents are 
usually proprietary compounds 
which produce nitrogen gas upon 
heating. Sodium _ bicarbonate, 
which produces carbon dioxide, 
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USES OF SILICONE 
RUBBERS 


MOLDINGS, EXTRUSIONS, 
AND DIE-CUT PARTS. Es- 
pecially gaskets for bomb-bay 
doors and other aircraft open- 
ings, domestic steam irons, kit- 
chen ranges, autoclaves and 
pressure cookers, searchlights. 


COATED FABRICS. Silicone 
rubber applied as paste or sol- 
vent dispersion to glass, asbes- 
tos, wire, cotton, nylon, Orlon 
or Dacron, and cured. Appli- 
cations: gaskets, diaphragms, 
belting, sleeving, hose, tubing, 
mats, flexible couplings. 


LAMINATE OR MOLDED 
LAMINATE made from fabric 
bonded to extruded or calen- 
dered silicone rubber or silicone 
sponge rubber, especially for 
aircraft gaskets and seals. 
ELECTRICAL INSULATION 
for motor lead wires, cables 
and other external conductors 
where high operating tempera- 
tures, moisture or corona dis- 
charge are encountered. 


SEALING, CALKING AND 
POTTING PASTE. Example: 
embedment of aircraft heating 
and de-icing elements. 


NON-STICK PARTS. Exam- 
ples: Sleeves for rolls of ma- 
chines processing pressure-sen- 
sitive tape or applying ad- 
hesives, Guide wheel handling 
hot glass sheet and tubing in 
glass manufacture. 


NON-STICK OR WATER-RE- 
PELLENT COATING applied 
as paste on metal, glass or 
ceramic surface. 


VIBRATION DAMPER. Sili- 
cone sponge rubber used for 
Shock absorption, vibration 
dampening and soft low tem- 
perature sealing. 

COATING FOR ORGANIC 
RUBBERS to extend useful 
temperature range, protect 


against oxidation and corona 
discharge, . 


is also used. 

For some silicone applications 
no heat treatment of the com- 
pound beyond the pre-cure is 
necessary, but for most applica- 
tions an additional post-cure in 
a circulating-air oven is a pre- 
requisite for optimum properties. 
Essentially, the post-cure elimi- 
nates volatile substances, some 
of which are products of the 
initial vulcanization reaction and 
some of which are volatile sili- 
cones. Volatile substances must 
be eliminated to assure stable 
performance at high tempera- 
tures. 

The post-curing cycle depends 
on a number of factors, including 
the particular compound used, the 
shape and cross-section of the 
part, and the expected service 
conditions. Although few broad 
rules can be stated, it is gener- 
ally true that a silicone rubber 
part should be post-cured at a 
temperature approximately equal 
to the highest temperature it 
will encounter in service. Recom- 
mended cure time increases as 
cure temperature increases, e.g., 
from possibly 1 hr at 300 F to 
the commonly-specified 24 hr at 
480 F. The longer oven cure 
normally results in lower com- 
pression set and_ elongation, 
higher durometer hardness, and 
better oil and solvent resistance. 
Other properties, such as tensile 
strength, vary with the particu- 
lar compound. 

The so-called “full” oven cure 
of about 24 hr at 480 F is rec- 
ommended for any part which is 
expected to be subject to par- 
ticularly severe deformation, par- 
ticularly compression, in order to 
develop maximum resistance to 
compression set. On the other 
hand, a part which is to be sub- 
jected to negligible stresses at 
service temperatures even as 
high as 500 or 600 F can often 
(depending upon the compound) 
be used with little or no oven 
cure, since the post-cure, in 
effect, occurs in service. 

Pastes—Silicone rubber pastes, 
varying in consistency from soft 
or salvelike to stiff or puttylike, 
make possible additional fabrica- 





tion techniques, as well as certain 
special applications. 

Thin pastes having a Williams 
plasticity of about 10-40 can be 
applied directly to fabrics with 
a doctor blade. When applied to 
inorganic materials, such as glass 
cloth, wire cloth or asbestos cloth, 
the paste is cured for 3-10 min 
at 400-600 F in an oven or tower. 
When applied to organic fabrics, 
such as cotton, nylon, Orlon or 
Dacron, a lower-temperature cure 
is used—usually 10-15 min at 
260-300 F. 

Thicker pastes having a Wil- 
liams plasticity of about 40-90 
are used for sealing or calking 
and, to some extent, potting. 
Some of the newer pastes, pri- 
marily those filled with calcium 
carbonate, have appreciably bet- 
ter abrasion resistance than ear- 
lier pastes. The heavier pastes 
are usually cured 15-30 min at 
250-275 F. 

Pastes may be used to coat 
metal, glass or ceramic surfaces. 
Such surfaces require careful 
precleaning. Solvent degreasing 
followed by sandblasting or shot 
blasting is recommended for met- 
als, and increased adhesion is 
obtained by means of a special 
silicone primer, especially on cop- 
per and copper alloys. 

Dispersions—Thick pastes (de- 
scribed above) in the form of 
solvent dispersions are used to 
coat fabrics, mats or solid sur- 
faces by dipping, spraying or 
brushing. The solvent dispersion 
technique is also replacing the 
older thin paste technique for 
knife coating of fabrics because 
of the superior properties of the 
resulting coatings. 

Solvents used are primarily 
xylol or toluol. Dispersions for 
dip coating usually contain about 
20-25% solids, and for knife or 
roller coating about 35-50% sol- 
ids. Knife or roller coating pro- 
duce thicker films than dip coat- 
ing. 

After the coating has been ap- 
plied, the solvent must be driven 
off and the solid film cured. Evap- 
oration of solvent should take 
place at a temperature no higher 
than 170 F and preferably at the 


123 





























lowest temperature practicable. 
Incomplete removal of solvent, on 
the other hand, may result in 
incomplete vulcanization. Cure 
time and temperature are inter- 
related, cure time being shorter 
at higher temperatures. With an 
organic fabric base, cure temper- 
ature may be limited by the en- 
durance of the fabric. Films up 
to 5 mils thick may be pre-cured 
9-10 min in an air-circulating 
oven or tower at 250-300 F and 
post-cured 5-10 min at 400-600 
F. Heavier films should be ap- 
plied as separate coats, and each 
coat separately and completely 
cured. 

Reclaimed Silicone Rubber — 
Silicone rubber scraps, trim- 
mings and rejects can be re- 
claimed and combined with new 
stock in amounts of 10 to 30%. 
The lower the degree of cure of 
the scrap the more readily it can 
be reclaimed. One method is to 
merely work the scrap for some 
time on rolls at about 120-125 F, 
then mill it together with the 
virgin rubber. Another method 
is to grind the scrap to about 
5-10 mesh size, autoclave it at 
50-100 psi to break some of the 
chemical bonds, air-dry it, work 
it on a mill until it is soft, and 
then mill it together with the 
virgin rubber. Amounts of about 
10-15% of reclaim prepared by 
this latter method reduce mold 
shrinkage, improve compression 
set slightly, and cause no loss in 
tensile strength or elongation. 

Bonding—Silicone rubber can 
be bonded to most materials other 
than plastics and organic rub- 
bers. Bonding techniques differ 
depending on whether the sili- 
cone rubber is cured or uncured. 
To bond uncured silicone rubber 
to metal, glass or ceramic (or to 
another uncured silicone rubber ) 
the two materials (with clean 
surfaces) are placed in contact 
and molded together by means 
of the normal silicone curing 
schedule described previously. An 


improved bond can often be ob- 
tained by applying a silicone 
resin primer to the nonsilicone 
surface and allowing it to air-dry 
before bringing the two mate- 
rials into contact. To bond cured 
silicone rubber to a solid non- 
silicone material or to another 
cured silicone rubber, the two 
materials (with clean surfaces) 
are brought together under pres- 
sure with a 5-15 mil sheet of 
thoroughly-worked uncured sili- 
cone rubber between them. The 
sandwich is then subjected to the 
normal silicone curing cycle. A 
5-10 mil layer of silicone rubber 
paste may be used instead of the 
uncured sheet, and improved ad- 
hesion may often be obtained by 
means of a silicone resin primer. 
This method is also suitable for 
joining two nonsilicone materials 
with a silicone rubber adhesive. 


Silicone specialties 


The bonding methods described 
above are not always feasible, 
and a variety of silicone ad- 
hesives have been developed. 
These adhesives can be brushed 
on to the surfaces to be joined 
and cured to provide good bond 
strengths. Some of them require 
a heat-and-pressure cure, but 
others, if allowed to air-dry 
before the parts are pressed 
together, will cure at room tem- 
perature under contact pressure. 
A recently developed adhesive, 
for example, develops good bond 
strength within 24 hr and maxi- 
mum strength within 3-7 days. 
It has good heat stability and 
creep strength up to 212 F. It 
will bond silicone rubber to itself 
or to aluminum, magnesium, 
stainless steel, butyl synthetic 
rubber or saran rubber. Its bond 
with silicone extrusions is better 
than its bond with silicone mold- 
ings. Specifically, a peel strength 
of 15 lb per in. has been obtained 
between extruded silicone and 
aluminum, compared to a peel 
strength of 9 lb per in. between 


molded silicone and aluminum. 

A pressure-sensitive silicon, 
adhesive is also available fo, 
application to tape.’ Presgyye. 
sensitive silicone adhesive tap, 
is expected to be useful 
trical insulation. 

No article on silicones woy|q 
be complete without some refer. 
ence to the most widely knowy 
silicone of them all—bouncing 
putty. That strange materia) 
became an interesting novelty 
because of its ability to deform 
as a plastic material in response 
to slow, mild pressure, to bounce 
as an elastomeric material when 
dropped, and to shatter as q 
brittle material when struck a 
hard blow. For some time it 
seemed there were no practical 
applications for the material, but 
in recent years a few have been 
discovered. Among the most in- 
portant are cores for golf balls, 
leveling pads for furniture, and 
a clutch fluid. 
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MELTING POINT MELTING POINT 
METAL OR ALLOY OXIDE SYMBOL REMARKS 
C F C 7 
Aluminum 660 1220 ¢g-Al.0; 2020 3668 
Antimony 630.5 1175 B-Sb205 655 1221 st. > 1058 F 
Barium 710 1310 BaO 1920 3488 . 
Beryllium 1283 2341 BeO 2520 4568 o 
Bismuth 271.3 520.3 B-Bi.0, 817 | 1503 st. >1310 F 
Boron 2150 —~3902 B.0; 577 | 1071 | - 
Cadmium 321 610 - — | — | — 
Calcium 850 1562 CaO 2570 | 4658 | ~ 
Ca0, d 400 | 4752 | 
Carbon 3700 6692 — — — Graphite 
Cerium —~193 ~1460 C20, 1950 3542 Ce, d 4172 F 
Cesium 29.8 98.6 Cs,0 490 914 co 
C3205 594 1101 Cs,0. d 1760 F 
Chromium 1870 3398 Cr,0; 2440 4424 — 
Cr0, d 435 d 815 . 
Cr, 187 | 369 | Cr, d 482 F 
Cobalt 1495 2723 CoO | 1810 | 3290 | = 
Co,0, | 4910 | 1670 | “ne 
Columbium 2415 4376 o-Cb.05 1460 | 2660 st. > 2192 F 
Copper 1083 1981 Cu,0 1230 2246 CuO d 1886 F 
Cu0 d 1030 | d 1886 | so 
Gallium 30 86 B-Ga,0, 1725 3137 | - 
Germanium 959 1758 8-Ge0, 1115 2039 st. > 1892 F 
Cold 1063 1948 " ws — | - 
Hafnium —~2053 ~3721 Hf0, ~2900 —5252 st. < 3092 F 
Indium 157 315 Ins > 2000 > 3632 
Iridium 2454 4449 Ir0, d 990 d 1814 : 
Iron 1539 2802 FeO 1371 2500 | _ 
Fe,0, 1457 1655 ‘ 
Lanthanum 835 1535 La.0; 2320 4208 . 
Lead 327 621 B-Pb0 885 1625 PbO-st. >986 F 
Pb,0, d 530 d 986 
PbO, d 315 d 599 _ 
Lithium 180 356 Li,0. d 160 4320 | 
Magnesium 650 1202 MgO 2800 | 5072 | - 
MgO: d 50 a: | ~~ 
Manganese 1245 2273 MnO 1790 | 3254 | < 
| B-Ming0, 1580 | 2876 | st. > 2138 F 
| ¢-Mn,0; d 940 | 41724 | ~ 
¢-Mn0, d510 | 4950 — 
Mercury ~ 38.7 ~87.7 HgO d 430 4 806 | _ 
Molybdenum 2620 4752 Mo0s.1 | 4750 06 | | 1382 
MoO; | 795 | 1463 | _ 
| | | 








SYMBOLS: st.—stable. 





d —decomposes. 
REFERENCES: O. Kubaschewski and B. E. Hopkins, ‘ ‘Oxidation of Metals and Alloys’, Academic Press, Inc., Publishers, New York, 1958. 
7 International Nickel Company, Inc., ‘Properties of Some Metals and Alloys’, New York, "1961, 
Hampel, * ‘Rare Metals Handbook", Reinhold Publishing Corp., New York, 1954. 
4. fi. Sully, Chromium", Academic Press, Inc., New York, 1964. 
W. H. Kohl, *‘ Materials Technology for Electron Tubes”, Reinhold Publishing Corp., New York, 1951. 


Continued on page 129 
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mechanized furnace earns 4 ways 


AT FREMONT FOUNDRY 


You can earn new heat treating profits—like the Fremont Foundry Company 
in Fremont, O.—using ‘Surface’ standard furnaces that are equipped with 
mechanized work handling facilities. 

A mechanical pusher, roller rail equipped, double-end oven type furnace, for 
annealing and stress relieving gray iron castings, is paying off at Fremont 
Foundry through: 

uniform production piece to piece (mechanized handling provides uniform and 
precise time cycles that can be varied as required) ; 

closer control of grain structure (uniform heating makes it easier to meet cus- 
tomer demands for specific grain size) ; 

lower handling costs (only one operator is required for full production) ; 


less plant space (one mechanized furnace replaces two carbottom furnaces; 
saves one-half the floor space). 


In dozens of other installations, mechanized ‘Surface’ standard furnaces have 
brought new precision and economy to heat treating. 


Send for Literature Group H54-8 and get the story on some of these installa- 
tions. Your ‘Surface’ representative will be happy to discuss the standard 
furnaces and mechanisms to reduce your heat treating costs. 


SURFACE COMBUSTION CORPORATION ~- TOLEDO 1, OH!0 
ALSO MAKERS OF 


Kathabar wwii conoitionne =, Jamftrol’ automatic space \caTiN 


For more information, turn to Readers Service Card, Circle No. 463 
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Melting Points of Metals and Their Oxides (Continued) 
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METAL OR ALLOY OXIDE SYMBOL REMARKS 
C F C F 
= a 
Nickel * 1455 2651 NiO 1960 | 3560 - 
Osmium (2700) (4892) Os0, d (650) | (1202) 
Os0, 42 | 108 | a 
Palladium 1552 2826 Pd d 790 | = 1454 | us 
Platinum 1773.5 3224 tie - | me “- 
Potassium 63.5 146 K20. 490 914 — 
B-KO, 330 716 st. > 169 F 
Rhenium 3130 5666 Re,0, 296 | 565 — 
Rhodium 1966 3571 Rh,0 d 1030 | 1886 : 
RhO d 1020 | d 1868 
Rh.0; d 990 | 41814 
Rubidium 39 102 Rb,0, 570 1058 
Rb,0, 490 | 914 
RbO; 412 | 774 
Ruthenium 2500 4532 Ru0, d 1000 | d 1832 = 
Rud, | 27 8] | aie 
Silicon 1440 2624 B-quartz 1610 2930 | st. 1067-1598 F 
8-cristobalite | 1713 | 3115 _ 
Silver 960.5 1769 Ag.0 | @6 + CF 1 ~~ 
Sodium 3 ee 208 Na.0 aa | < - 
Strontium 770 1418 Sr0 2450 4442 — 
Sr0, d 170 d 338 
Tantalum 2996 5425 Ta,05 > 1900 | >3452 
Tellurium 452 846 — — — — 
Thallium 03Ctsid 577 TIO, d49 | 914 x 
| Tl.0; | 715 | 1319 a 
Thorium 1840 | 3344 ThO, | 2950 | 5342 
Tin 2319 =| 449.4 Sn0 —1040 | —1904 | 
| Sn0, d1100 =| 2012 | ~ 
Titanium 1690 | 3074 B-Ti0 2020 | 3668 | st. > 1814 F 
B-Tin0, 2130 | 3866 st. >392 F 
Ti0, 1860 | 3380 _ 
Tungsten 3410 6170 wo; 1580 2876 | — 
p-WO, 1470 2678 ne 
Uranium 1133 2071 UO, 2700 4go2 — 
Vanadium 1900 3452 vo 2050 3722 | ~~ 
VO, 1350 2462 in 
| Vi20re 670 1238 ie 
| V0; 660 1220 | ane 
V.0; > 2000 > 3632 | -—— 
Tungsten 3410 | 6170 WO, 1580 2876 | — 
| p-W0; 1470 2678 | ie 
Zinc 419.5 | 787.1 Zn0 —1975 3587 ~ 
Zirconium ~1830 | 3325 p-210+ | 2715 4919 | 
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SYMBOLS: st.— stable, 


d —decomposes. 


The International Nickel Com 
C. A, Hampel, “‘Rare Metals 


A, H, Sully, “Chromium”, Academic Press, Inc., New York, 1954. 
W. H. Kohl, “Materials Technology for Electron Tubes”, Reinhold Publishing Corp., New York, 1961. 
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REFERENCES: O. Kubaschewski and B. E. Hopkins, ‘“‘Oxidation of Metals and Alloys’’, Academic Press, Inc., Publishers, New York, 1958. 
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Say “stainless steel,’ and most everyone thinks 
of bright appearance . . . corrosion resistance .. . 
strength without excess weight. But these proper- 
ties are actually secondary in some applications. 


As an example, take stainless steel’s remarkable 
resistance to heat. That’s the reason why The Per- 
fection Stove Company uses types 309 and 430 Cru- 
cible stainless steels for its gas- and oil-fired furnace 
components — fireboxes, throat and burner bowls, 
combustion chambers, and baffles. In the long run 
stainless is the most dependable and least expensive ma- 
terial they can use for these parts that gt REALLY HOT! 


Of course, in addition to heat resistance, Crucible stain- 
less steels offer corrosion resistance . . . high fatigue, creep 
and structural strength . . . resistance to wear . . . and excel- 
lent workability. And at Crucible, stainless steels are made 
by specialists who are concerned only with special purpose 
steels. They welcome the opportunity to help you select 
the best grade for the job. Crucible Steel Company of 
America, Henry W. Oliver Building, Pittsburgh 30, Pa. 
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Crucible Type 430 firebox for the 
Perfection OC 90V Oil-Fired Furnace. 


first name in special purpose steels 


Crucible Steel Company of America 


For more information, turn to Readers Service Card, Circle No. 470 
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Adaptability of Metals to Spinning 











\i netals, with the exception of magnesium and molybdenum, can be cold spun. Metals, such as gold, silver, 
nlatil kovar, invar and ilium can be spun, but require special handling. 

The adaptability of metals to the spinning process is rated in the chart given below. The unit 1.00 is assigned to 
the type of material in each classification that lends itself most readily to forming by the cold metal spinning process. 
The lower the percentage figure, the higher the cost. These figures will vary slightly with contour, gage and size. 


This analysis applies to manual metal spinning by the cold method. 


Where quantities warrant special automatic 


spinning setups or where existing automatic setups can be used, difficult-to-form metals such as Type 466 chromium 


‘ron or Haynes Stellite 25 can be deep spun readily. 


(* nditi ls. 


The deep spinning ratings in the table do not apply under these 





MATERIAL 


SHALLOW 


DEEP 


SPINNING | SPINNING 





GROUP |—ALUMINUM AND ALUMINUM 














ALLOYS 
1100-0 1.00 1.00 
3003-0 1.00 0.99 
2024-0 0.65 0.45 
5052-0 0.80 0.55 
6061-0 0.90 0.80 

GROUP 1I—COPPER AND COPPER 

ALLOYS 
Copper, cold rolled, annealed 1.00 1.00 
Copper, hot rolled 0.99 0.88 
Yellow Brass 0.99 0.92 
Cartridge Brass, 70% 0.99 0.92 
Low Brass, 80% 0.96 0.89 
Red Brass, 85% 0.90 0.83 
Commercial Bronze, 90% 0.88 0.80 
Gilding, 95% 0.85 0.75 
Admiralty 0.82 0.70 
Naval Brass 0.75 0.45 
Muntz Metal 0.55 0.30 
Phosphor Bronze, Grade A 0.85 0.40 
Phosphor Bronze, Grade C 0.85 0.45 
Cupro Nickel, 30% 0.95 0.65 
Nickel Silver, Grade A 0.95 0.65 
Silicon Bronze 0.94 0.60 

kK GROUP III—CARBON AND LOW ALLOY 

oF STEELS 

Ny Cold rolled, deep drawing quality 1.00 1.00 
Vitrecus enameling, deep drawing and 

spinning quality 1.00 0.95 
Standard cold rolled 1.00 0.92 
Hot rolled, pickled and oiled 1.00 0.92 
Hot rolled, low carbon 0.90 0.55 
Hot rolled, copper bearing 0.88 0.51 





























SHALLOW DEEP 
MATERIAL SPINNING SPINNING 
GROUP III—CARBON AND LOW ALLOY 
STEELS (Continued 
Lead coated (Long Terms 1.00 ? 
Galvannealed 1.00 ’ 
Galvanized 0.90 . 
High strength steels 0.45 0.15 
Carbon Steels, 0.40% and above 0.25 0.10 
GROUP IV—STAINLESS STEELS 
302 0.98 0.60 
304 0.98 0.90 
305, free spinning 1.00 1.00 
3095 0.80 0.45 
316 0.90 0.60 
321 0.85 0.50 
347 0.90 0.50 
430 0.90 0.50 
GROUP V—NICKEL AND NICKEL ALLOYS 
Monel, spinning quality 1.00 0.90 
Monel, special cold rolled, soft temper 1.00 0.85 
Inconel 0.90 0.70 
Nickel, low carbon 1.00 1.00 
Nickel 1.00 0.92 
Multimet N-155 0.90 0.50 
Hastelloy A 0.75 0.35 
Hastelloy B 0.70 0.30 
Hastelloy C 0.50 0.10 
GROUP VI—MISCELLANEOUS METALS 
Lead 0.96 0.90 
Pewter 1.00 0.99 
Zinc 1.00 1.00 
Tantalum 0.86 0.45 
Magnesium 0.80 0.45 
Molybdenum 0.55 0.15 








SUMMARY** 


Aluminum 1100-0 ......4.4. 1.00 
BRC . Se ne bs ed 0.94 
Stee! cold rolled, deep drawing quality . 0.91 
opper, cold rolled, annealed . . .. . 0.87 
Ni kel, | RY a 0.86 
Stainless Steel Type $05... . . .. 0.70 
* . 
fe In uctical—coating flakes off. 
Relative ease of epinning vest metal each group. 
rs 
Ca 
F > 
ODS EBRUARY, 1956 


CORRECTION: 


The File Facts appearing in January, starting on pages 129 and 131 were 
numbered incorrectly. They should have been 292 and 293 respectively, not 


291 and 292. 


Courtesy of Spincraft, Inc. 
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parts reduction 


Photo and data courtesy of The International Nickel Co., Inc. 
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INVESTMENT 


CASTING 


This intricate collar was formerly 
made in six parts; now it’s pro- 
duced in two by Investment cast- 
ing. It is required in underwater 
“ears” for sub hunting by Navy 
helicopters. 


The former operation required a 
large amount of fabrication and 
handling that proved far too 
costly. The solution was Invest- 
ment casting. This modern tech- 
nique greatly simplified production 
by eliminating all blanking, form- 
ing, pre-machining and welding. 
Final assembly was far easier and 
overall costs were greatly reduced. 


Put these real savings to work 
on your small parts production. 


WRITE TODAY for the 
INVESTMENT CASTING STORY 
This free 12-page booklet 
—*‘MODERN PRECI- 
SION INVESTMENT 
CASTING”—contains de- 
tailed data on the Invest- 
ment casting process. 


ALEXANDER SAUNDERS & CO. 


Precision Casting Equipment 
and Supplies 


93 Bedford Street - New York 14, N.Y. 
WAtkins 4-8880 


For more information, Circle No. 353 


132 








Aluminum tube is lowered into the cold acid electrolyte. 


Heavy Oxide Coating 


Fast electrolytic process gives abrasion-resistant, 
corrosion-resistant surface. 


@ A NEW PROCESS for “hard 
anodizing” of aluminum prom- 
ises to further broaden the wear, 
corrosion and electrical applica- 
tions for that metal. 

The process was developed by 
Sanford Process Co., Inc., Los 
Angeles, and is similar in opera- 
tion to other hard anodizing 
processes, except that a_ thick 
oxide coating can be obtained in 
an exceptionally short time. For 
example, a 6-mil coating can be 
obtained in only 55 min instead 
of about 4 hr as required by the 
MHC process (see M&M, Aug., 
1950, pp. 62-4). Still thicker 
coatings can be obtained. 

Consequently, the process 
seems particularly adapted to 
parts where abrasion-resistant, 
corrosion-resistant or dielectric 
coatings thicker than the stand- 
ard 2-mil “hard coat” are de- 
sired. Current wear applications 
include pistons, valves, cams, 
abrasion strips, friction bear- 
ings, brake disks and computer 


gears. Corrosion applications 
include parts for boats and sea- 
planes. Dielectric applications 
include coil forms where in- 
tegral insulation is desired to re- 
duce weight and minimize the 
possibility of damage. Another 
important field of application is 
overmachined or worn parts too 
expensive to be scrapped and re- 
placed. 

In general, the heavy alumi- 
num oxide coatings produced by 
the Sanford process enable light- 
weight aluminum to be used 
where other metals, more weal- 
resistant or more corrosion- 
resistant than aluminum, were 
formerly required. Heavy oxide 
coatings are cheaper than hard 
chromium coatings and are con- 
sidered to be competitive with 
the hard  nickel-phosphorous 
coatings obtained from the elec: 
troless nickel plating process. 
Oxide coatings are not suitable 
where electrical conductivity is 


MATERIALS & METHODS 
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These parts were wholly or partially treated by the Sanford process. 


for Aluminum 


; required. However, surfaces that 


are inaccessible to electroplating 
are readily coated by anodizing, 
and oxide coatings are also ad- 
vantageous where short-time 
heat or flame resistance is de- 
sired. At present, Sanford-treat- 
ed aluminum parts are replacing 
other metals in household ap- 
pliances, cookware, lawn furni- 
ture, theater escape locks, gas 
and water meters, and machine 
tools. 

The Sanford oxide coatings 
have a measured Rockwell hard- 
hess ranging from C50 to C58, 
4 Mohs scratch hardness of 
about 8, and slightly more abra- 
sion resistance than case-hard- 
ened steel. Thick coatings can 
Withstand up to 4000 v. The 
color of the resulting coating 
depends on its thickness and on 
the alloy treated. For example, 
a thin coating on 75S, 61S or 
24S is amber. Heavier coatings 
may be brown, black or gray- 
black on 75S; light or dark 
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by Thomas A. Dickinson 


black on 618; and light or dark 
blue on 24S. 

Like other hard anodizing 
processes, the Sanford process 
utilizes a cold acid electrolyte 
and progressively § increasing 
voltages. The exact nature of 
the Sanford electrolyte has not 
been disclosed, although it con- 
tains both mineral and organic 
acids. (Other processes utilize 
either sulfuric acid or a com- 
bination of sulfuric and oxalic 
acids). Bath temperature ranges 
from 0 to 15 F—considerably 
lower than in other processes. 
Voltage ranges from 15 to as 
high as 150 d.c. and current 
density is 12-15 amp per sq ft. 
The normal sequence of opera- 
tions is: vapor degreasing, 
masking if required, immersion 
in the electrolytic bath for a 
controlled time, and cold water 
rinse. If no organic coating is 
to be applied, the oxide coating 
is then sealed by a 1l1-hr hot 
water immersion. 


























































































































WHY 
ANCHOR PLASTIC 
SATUS ILS 
ARE USED FOR 
RADIO HANDLES 








Radio Designers were searching for 
sturdy, lightweight, colorful handles to 
be used on high-quality, 2-way port- 
able radios. They chose Anchor 
extruded acrylic tubes with an egg- 
shaped cross-section because of their 
ability to meet exacting requirements 
for close tolerances and glossy finish. 
Colors selected were green, fawn, and 
ivory. 


Perhaps an Anchor extrusion can solve 
a similar design problem for you. Why 
not write for our new brochure giving 
applications of / 
thermoplastic 
extrusions 
and de- 
tails on 
materials. 








Ce: ' 
~~ + ANCHOR 
5a PLASTICS CO., INC. 


36-36 36th St., Long Island City 6, N. Y 


For more information, Circle No. 344 
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This hot tensile test furnace in Electro-Alloys’ physical laboratory 
applies tensions (up to 30 tons at 1800°F.) to test short-time frac- 
tures and to observe long-time creep in Thermalloy Conveyor Belts. 


A miniature furnace to test theories! 


Service life of a heat-treating furnace conveyor belt may be 
affected by so many variables, i.e. uneven loading, misalign- 
ment, temperature differentials, etc., that proper design, 
highest quality and the right material are of utmost importance. 

At Electro-Alloys, a staff of engineers and metallurgists are 
constantly studying these factors in the physical testing labora- 
tory shown above. A hot tensile test furnace is continually in 
use subjecting Thermalloy* conveyor belts to various combina- 
tions of loading and temperature. In this way, design theories 
developed by our engineers are tested and highest possible 
quality standards are maintained to insure production of 
furnace conveyor belts that will be the ultimate in trouble- 
free operation. 

Electro-Alloys also applies engineering and metallurgical 
know-how in the production of heat-resistant Thermalloy 
castings for other furnace parts such as sprockets, idlers, skid 
rails or rollers, crossbeams, wall boxes and radiant tube 
assemblies. For complete information, call our nearest repre- 
sentative or write for Thermalloy Conveyor Belt Bulletin T-241, 
Electro-Alloys Division, 6001 Taylor St., Elyria, Ohio. 


To meet extra-severe operating conditions, a 
Thermalloy Heavy-Duty Conveyor Belt was 
developed. This partially assembled belt shows 
the short integral cast pins that eliminate 
“crank-shafting.” 


ELECTRO-ALLOYS DIVISION 


Elyria, Ohio 


*Reg. U. S. Pat. Of. 


For more information, turn to Reader Service Card, Circle No. 398 
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A new porous material called 
2igimesh has been developed 
which possesses high strength 
coupled with controlled porosity. 
Developed by Aireraft Porous 
Media, Inc., Glen Cove, N. Y.., 
the sheet is made by welding to- 
gether the warp and woof 
strands of one or more layers of 
woven wire cloth, then mechan- 
ically treating it to produce a 
homogeneous plate which has 
fine openings but retains the 
uniformity of the original mate- 
rial. Metals used include all 
alloys which can be drawn in the 
form of wire. For moderate 
temperature service, types 304 
and 316 stainless steel are avail- 
able. Alloys such as L-605 will 
be stocked for higher tempera- 
ture applications. 

Flow capacity for coolant 
gases and liquids may be varied 
from 15 ft per sec (900 cu ft/ 
min/sq ft) at 1 psi differential 


New Insulating Varnishes 


Three new air-drying var- 
nishes and a baking varnish have 
been developed to meet MIL-V- 
1137A and -173A specifications 
for insulating electrical equip- 
ment and components. They are 
being marketed by the Jnsl-X 
Sales Co., 26 Rittenhouse Place, 
Ardmore, Penna. 

Insl-X P-83 and P-84 are said 
‘o meet the performance speci- 
fications of MIL-V-1137A, and 
are Clear impregnating varnishes 
formulated from synthetic res- 
ins and blended with modifying 
o's to produce high dielectric 


BRUARY, 1955 


New Porous Sheet Material for High Temperature Use 


pressure, down to 0.2 ft per sec 
at 1 psi. According to the manu- 
facturers, a high degree of uni- 
formity of flow can be obtained. 
Also flow capacity from point to 
point can be altered in a con- 
trolled manner. 

Strengths of the material are 
said to generally exceed equiva- 
lent strengths of comparable ma- 
terials. Room temperature ten- 
sile strengths for some grades 
are said to exceed 60,000 psi. To 
obtain the degree of heat trans- 
fer required, thickness may be 
varied from 0.005 to 0.125 in., 
and heat transfer coefficients 
may be increased further by us- 
ing finer wire. 

The material can be readily 
formed, and most grades are 
ductile enough to be formed into 
a sharp 180-deg bend. Also 
directional properties are avail- 
able to assist in weight reduc- 
tions where design permits. 


Meet MIL Specs 


strength films which are oil- and 
water-proof. P-83 is a general 
purpose baking varnish which is 
said to penetrate and build well, 
effecting good bonds between 
conductors. P-84 is an air-dry 
varnish which is recommended 
for shallow wound coils and as 
a water-proof finishing varnish. 
Recommended applications for 
the two materials include im- 
pregnation of small coils, ar- 
matures, automotive generators, 
glass or nylon covered wire, and 
for general motor usage. 

Insl-X P173 is an air-dry 







and related equipment 





Magnified segment shows texture of 


new woven wire porous sheet. 


varnish formulated with phe- 
nolic resin and tung oil, and is 
available in two variations to 
meet specifications of MIL-V- 
173A Types I and II. The new 
compounds are recommended for 
use in tropical conditions as 
fungus- and moisture-resistant 
coatings for electronic and elec- 
trical equipment. According to 
the manufacturers, the coatings 
provide good adhesion, high die- 
lectric strength, resistance to 
thermal shock and low water- 
vapor permeability. 


(More New Materials on page 136) 
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impregnated Wood 


A wood product made up of 
1/10 or 1/16-in. solid mahogany 
veneers impregnated with phen- 
olic resins and bonded together 
in 34, 1 and 1% in. thicknesses 
has been marketed by the Has- 
kelite Mfg. Corp., Grand Rapids, 
Mich. The process provides a 
wood product which will resist 
dimensional changes’ brought 
about by swelling and shrinkage 
caused by humidity changes. 
Called Hasko-Preg, the product 
is the result of work done by the 
Forest Products Lab., of the 
U.S. Department of Agriculture 
through a grant from the Ford 
Motor Co. 

In Hasko-Preg, swelling and 
shrinkage is reduced as much as 
70% over that of solid mahog- 
any, and the equilibrium moist- 
ure content is permanently re- 
duced. As a result the material 
is only slightly affected by the 
length of time of exposure to 
humidity conditions. Its hard- 
ness and compressive strength 


Has Improved Dimensional Stability 






are slightly increased, and its 
resistance to decay is greatly 
increased because of the reduc- 
tion in moisture content which 
supports decay. Limited tests 
have indicated that the material 
has good resistance to marine 
borer attack, and the reduced 
equilibrium moisture content in- 
creases the electrical resistivity. 

Hasko-Preg has good resist- 
ance to acids and heat. No sig- 
nificant charring or disintegra- 
tion was found until tempera- 
tures of 525 to 550 F were 
reached. Thermal cycling from 
room temperature to 400 F was 
carried out 80 times with no 
apparent disintegration. 

The material is suited to die 
model and pattern work, particu- 
larly on parts that require sev- 
eral months to complete or 
where storage is necessary. In 
some cases where solid mahog- 
any is used, distortion due to 
shrinkage and warpage is so 
great that after completion of 
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Conventional solid mahogany (top) 

and impregnated mahogany (hbot- ( 

tom) were used in these two di \ 


patterns. After exposure to high 
relative humidity for 30 days, th 
warping and stretching of conven- 
tional mahogany is evident. 


the model or pattern the entire 
shape must be reworked. 

The material is available in 
random widths from 4 to 20 in., 
and lengths up to 96 in. The 
sections may be bonded together 
in any thicknesses by the use of 
resorcinal or epoxy type adhe- 
sives. 


Fluorocarbon Polymer in Granular, Powder or Dispersion Form 


Polyfluoron, a high molecular 
weight thermoplastic polymer of 
chlorotrifluoroethylene, is being 
supplied by the Acme Resin 
Corp. to the D & R Pilot Plants, 
Inc., Hazardville, Conn., who are 
handling eastern and sales en- 
gineering service for the mate- 
rial. The polymer is available as 
crystal granules, or low density 
and micro-atomized powder, as 
well as in a 40%-solids disper- 
sion. Three grades with varying 
molecular weights are being pro- 






duced. It can be formed by con- 
ventional thermoplastic molding 
and extruding processes. 

The material resists tempera- 
tures up to 400 F and is un- 
affected by strong caustics, acids 
and oxidizing agents such as 
fuming nitric acid and aqua 
regia. It is also said to have 
good resistivity and power fac- 
tor values at high temperatures 
and no water absorption. Dimen- 
sional stability is maintained 
over a temperature range of 


MATERIALS & METHODS 


—330 to 374 F. 

Polyfluoron is particularly rec- 
ommended for use in electronic 
wire insulation for elevated tem- 
perature service, radio tube 
sockets, printed circuits, valve 
seats, diaphragms and gaskets. 
The dispersion system for elec- 
trical and corrosion barrier coat- 
ing applications would indicate 
use of the material in the chem- 
ical processing, electric power, 
electronic and packaging indus- 
tries. 
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‘luminum bus conduc- 
‘al has been developed 

strength and electri- 
tivity to aid the elec- 
ustry expand its use of 


pone m. A primary objective 
in the development of a new 
electric bus conductor material 
is to provide bus with the same 


strength as copper in the direc- 
tion 01 short-circuit forces. When 
replacing copper bus with alu- 
minum, it is advantageous to in- 
crease the width of the bus 
rather than the thickness to com- 
pensate for the difference in 
current-carrying capacity. This 
provides much larger surface 
area for dissipation of heat, re- 
sulting in more efficient use of 
the aluminum. 


Developed by Reynolds Metals 
Co. 2500 S. Third St., Louis- 
ville, Ky., RABC alloy provides 
a guaranteed minimum tensile 
strength of 29,000 psi with a 
guaranteed minimum 55% con- 
ductivity (IACS). Short-circuit 
strength varies directly with 
tensile strength and width. By 
calculations taking into account 
the minimum tensile strength of 
copper bus bars, it can be seen 
that a 144 x 4 in. bar of RABC 
can replace a 14, x 3-in. copper 
bus where short-circuit forces 
are a factor with no change in 


Electrical Aluminum Combines Strength and Conductivity 


spacing of supports while main- 
taining maximum heat dissipa 
tion. 

The new alloy meets the flat- 
wise bending requirements for 
IC bus bar as it will withstand 
bends of 90 deg around a man- 
drel having a radius equal to the 
thickness of the bar. An accom- 
panying table lists properties of 
the new alloy in comparison with 
those of EC-H17 and copper. An 
additional table presents a cost 
comparison showing the cost ad- 
vantage, which is the major 


purpose in selecting aluminum 
rather than copper for bus con 
ductors. 


COST COMPARISON 





Aluminum 
Copper 


EC-H17 | RABC 





Wt per ft, Ib 2.9 1.17 1.17 
Price per Ib $0.45  $0.607| $0.426 
Price per ft $1.30 $0.71 $0.50 




















COMPARISON OF PROPERTIES OF 
SOME BUS CONDUCTOR MATERIALS 
Aluminum 
Copper 

EC-H17 RABC 
Ten Str, psi 33,000-37,500 17,000 29,000* 
Yid Str, psi Not specified 15,000 25,000" 
Elect Cond, % IACS 93% 61% 55%" 
Current Carrying Capacity” 109°; 82% 19°; 
Resistivity at 20°C, microhms, sq in./ft 8.31 13.36 14.82 
Mod of Elast, psi. 16 x 106 10 x 106 10 x 106 
Density, Ib/cu in. 0.322 0.09765 0.09765 
Temp Coef of Resist, %/°C at 20°C 0.393 0.403 0.360 














a Guaranteed minimum 


b For given temperature rise and same cross sectio 


New Steel Has High Hardness and Impact Resistance 


A new alloy steel with a ten- 
sile strength exceeding 220,000 
psi, a yield point exceeding 180,- 
000 psi, a Brinell hardness of 
470 to 520 as supplied and pos- 
sessing Charpy impact values of 
around 20 ft-lb has been devel- 
oped by American Steel Foun- 
dries, E. Chicago, Ind. These 
Properties are said to be re- 
tained at operating tempera- 
tures from —50 to 450 F. Called 
W:irpact, the steel has been 
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undergoing field testing in taco- 
nite, hematite and copper min- 
ing operations. The initial hard- 
ness is retained in sections up 
to 6 in. thick, with a slight re- 
duction in hardness of thicker 
sections. 

According to the producer, 
Wearpact can be welded by con- 
ventional arc-welding methods, 
its hardness being affected only 
in the immediate weld area. It 
can be machined on heavy equip- 


ment or finished by grinding. 
No difficulty has been experi- 
enced in casting the steel and 
shrinkage rates are comparable 
with those of most cast steels. 

The steel is said to be suit- 
able for applications such as 
chute and crusher liners, dipper 
teeth and other applications 
where hardness and impact re- 
sistance are critical service re- 
quirements. 


(More New Materials on page 138) 
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Solid Lubricant For Wide Temperature Range 


A solid lubricating material, 
said to operate at temperatures 
from —120 to 500 F, has been 
marketed by Booker-Cooper, Inc., 
6940 Farmdale Ave., N. Holly- 
wood, Calif. The material can be 
used with or without oil as a 
bearing material, and is said to 
offer high wear resistance. Ac- 


cording io the producer, the ma- 
terial contains over 40% lubri- 
cative solids and has an ultimate 
compression strength of 22,700 
psi. When used with oil it has 
good retention and absorption 
qualities which provide a wick- 
ing action to supply bearing sur- 


faces with a lubricative film. 


New Glass Resists Electrical, Thermal Shock 


A new type of glass for use 
in hermetically sealed elecirical 
feed-through terminals is said to 
be rated at 100,000 megohms in- 
sulation resistance at 300 F. It 
is also said to have improved 
flash-over. Designated V-24 by 


the Fusite Corp., 600 Fernview 
Ave., Cincinnati 13, Ohio, the 
glass is available in all stand- 
ard models and electrodes made 
by the company. The company 
claims the new glass will with- 
stand heavy abuse and remain 


Two New High-Impact Polystyrenes 


Two new rubber-modified po- 
lystyrenes, one a high-impact the 
other an extra high-impact ma- 
terial, are now available in com- 
mercial quantities from Bakelite 
Co., a Div. of Union Carbide and 
Carbon Corp., 30 E. 42nd St., 
New York 17. High-impact 
polystyrene TMD-5151 and extra 
high-impact polystyrene TMD- 
2155 combine superior physical 
toughness with moldability. 

Both materials are said to be 
readily-moldable and to possess 
fast set-up, uniformity, good 
finish and are available in a wide 
range of opaque colors. Applica- 
tions for the materials include 
structural parts for refrigera- 
tors, toys, plastics pipe fittings 
and other uses where extra 
toughness is a requirement. 


New solid lubricant can be use) 
bearings with oil or withcut. 


leak-proof. 

In conjunction with the ne 
glass, an alloy pin has been de. 
veloped which, combined with 
mild steel cap and V-24 glass, 
has a high degree of corrosio! 
resistance. 


AVERAGE PHYSICAL PROPERTIES 





Izod Imp Str, ft-lb/in. of notch 
14-in. bar at 73 F 
at 32 F 
at —13 F 
1-in. bar at 73 F 
Ten Str, psi 
Elong in Ten, % 
Flex Str, psi 
Flex Mod, psi 
Heat Distortion Temp, 14-in. thick, 264 psi, F 
Therm Coef of Lin Exp, per °C 
Water Absorp, “% gain in wt 
Rockwell Hardness, ’ 


ASTM Spec. 2155 





D256-47T 


8 
4 
_- 0.9 
— 4.5 
D638-49T 9 
D638-49T 25 


D790-49T No Failure No Failure 
D790-49T | 275,000 375,000 
D648-45T 184 | 
D696-45T | 6.5-8.5x 10-5 | 6.5-8. 
p570-50 | 3 32_-6)0O|St«O 
D785-48T 25 | 








Dielectric Str v/mil 
Short Time 
Step by Step 
Vol Resist, megohms-cm 
Surface Resist, megohms 





D149-44 — 

ia | 515 460 
ed | 485 464 
D257-49T | 


| 
>3x107 | >3x10 
D257-49T | 


>5.4 x 105 >5x 10 


as 








(More New Materials on page 149) 


MATERIALS & METHODS 






































uUS¢ (dl fn 


Cut, 


he ne 
CON (e- 
With a 
| glass, 


rrosior 


— 


10’ 
105 





140) 











Bigelow 
FIBER GLASS PRODUCTS 


Offer VERSATILITY through a 
COMPLETE LINE of Reinforcing 
Materials for the 


Reinforced Plastics Industry 












GLASS MATS for matched metal die and all 


types of molding in three product lines 
in 40"' and 84" widths: 


FORMAT*—A mechanically bound, all- 
purpose mat which can be used to ad- 
vantage in almost all the ordinary appli- 
cations a molder is likely to encounter. 


ROVMAT* — Bigelow's high tensile 
strength unidirectional mat with continu- 
ous strands of roving uniformly distributed 
in the longitudinal direction on a base of 
chopped strands. 


FABMAT*—A base layer of woven or 
unwoven glass cloth to which a controlled 
blend of chopped roving is mechanically 
attached. 


ROVCLOTH * (woven roving)—Various weaves 


available made from 12 to 60 end roving 
with square yard weights from 12.5 oz. 
to 48 oz. Custom weaves for specific re- 
quirements also offered. 


GLASS 


CLOTH — Custom engineered fabrics 
with any finishes desired, in widths up 
to 144", 


*A Bigelow Trademark 


Bigelow P= 
oe 


FIBER GLASS PRODUCTS 


Division of 
BIGELOW-SANFORD CARPET CO., Inc. 


Fiber Glass 
i aaeleltias 


140 MADISON AVE., NEW YORK 16, N. Y. 
Midwest Office: 
243 WEST CONGRESS ST., DETROIT, MICH. 


West Coast Office: 
816 WILSHIRE BLVD., LOS ANGELES, CALIF. 





‘or more information, turn to Reader Service Card, Circle No. 477 
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. RUBBER-T0-METAL 


As a result of modern compound- 

ing, molding and adhesion tech- 

niques, many of which were developed in the Acushnet laboratories, the best 
properties of metal and rubber can be combined in one bonded unit to obtain 
strength, toughness and resiliency, as well as shock and vibration absorption, 
sound abatement, electrical insulation or conductivity, corrosion and abrasion 


resistance, and other desirable advantages. 


Acushnet’s specialization in this relatively new field involves the adhesion of 
rubber or synthetic rubber to metal in molds designed to accommodate the metal 
parts and which, in addition to bonding the rubber material to the metal, form and 


vulcanize the rubber in the same operation. 


With extensive equipment and facilities for solvent degreasing, sandblast- 
ing, cementing and brass plating, Acushnet bonds rubber to metal by several 
processes, each suited to a particular application for the most efficient adhesion. 


Our engineers will gladly study your prints and make prompt recommendations. 


Send for brochure “Rubber-to-Metal 
Bonding.” Detailed information con- 
cerning applications, design, proce- 
dures, compounding, processes, bond 


PROCESS COMPANY strength ratings, etc. Illustrated. 


2 


Address all communications fo 750 Belleville Ave., New Bedford, Mass. 


For more information, turn to Reader Service Card, Circle No. 352 
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Parts, Finishes 
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FS MICRONS 


a5 
Average particle size in new mol) 
release agent is less than 0.5 nj. 
crons, or about 1/10 that of . 


average particle size of other com- 
parable silicone release emulsions. 


Parting Agent 
Frees Rubber, 
Plastics and Metal 


Said to be more resistant to 
creaming or separation than 
other comparable silicone emul- 
sions, Mold Release Emulsion 36 
has been developed for use with 
rubber, plastics and _ metals. 
Produced by the Dow Corning 
Corp., Midland, Mich., the mate- 
rial is said to be unaffected by 
additives or common metals, 
creams slightly after standing 
3 days in a 100 to 1 dilution and 
does not deposit out on tank 
walls. It is dilutable in hard or 
soft water and imparts a smooth 
glossy surface finish to molded 
rubber parts. The latter attri- 
bute is said to be partially due 
to its small particle size — ap- 
proximately 1/10 that of earlier 
silicone emulsions. 

Company tests to date indic:‘e 


MATERIALS & METHODS 
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a WHY BUNDYWELD BETTER TUBING 

nk Bundyweld star's con invously rolled ond posed through Bundyweld, double- 

or as a single strip twice around later- a furnace. Copper walled and brazed 
of copper-coated ally into a tube of coating fuses with through 360° of wall 
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IN HAND (RON 


REMARKS Designing a 


new product? Or redesigning 
an old one? Why not avoid 
delays, expense by turning 
your tubing headache over to 
our engineering experts. 
They offer you a wealth of 
problem-solving experience, 
plus the priceless bonus of 
Bundyweld, the only tubing 
double-walled from a single 
strip (see below). 


WRITE today for catalog 


or for help in developing 
your tubing application. 







BUNDY TUBING COMPANY — 


SHEATH FOR HEATING ELEMENT 














HYDRAULIC CONTROL GROUP 
IN ROAD GRADER 








































: 1 ) , Leakproof | 
B BING. #2=~ 

p- @® High endurance. limit 

DOUBLE-WALLED FROM A SINGLE STRIP 


- Tubing Distributors and R 


' epresentatives: Cambridge 
* Chicago 32, fil: Lapham-Hickey Co., 3333 W. 47th Place @ Eli 


» For more information, turn to Reader Service Card, Circle No. 302 
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42, Mass.: Austin-Hastings Co., inc. 226 Binney St. ¢ C 

izabeth, New : A. B. Murray 
> Philadelphia 3, Penn: Rutan & Co., 1717 Sansom St. @ San Francisco 10, Calif: Pacific Metals Co., Ltd., 3100 19th St. @ Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South 
5, Ontario, Canada: Alicy Metal Sales., Ltd., 181 Fleet St, E. @ Bundyweld nickel and Monel tubing are sold by distributors of nicke! and nickel alloys in principal cities. 


Machines easily 
Takes plastic coating 


Takes ane 
ean 





xtra-s Bright and 
Shock-resistant No inside bead 
Ductile Uniform 1.D., O.D. 


hattancoga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank 
0., inc., Post Office Box 476 @ Los Angeles 58, Calif: Tubesales, 5400 Alcoa 
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| Get this helpful booklet! In addition to de- 
tails on Stackpole products, this 44-page 
Booklet 40A includes helpful engineering 
discussions on the physical and electrical 
a geng of carbon and graphite. Copy sent 

| ree on letterhead request. 








@ GRAPHITE TUBE © CHEMICAL CARBON 
ANODES and GRAPHITE 
@ BATTERY CARBONS (Plain or Treated) 
e 


SALT BATH RECTIFICATION 
@ NON-WELDING 








ELECTRICAL CONTACTS © TROLLEY SHOES 
@ VOLTAGE REGULATOR © SEAL RINGS 
DISCS (carbon piles) © FRICTION SEGMENTS 
@ WATER HEATER and 
PASTEURIZATION ® CLUTCH RINGS 
ELECTRODES 
® BRAZING FURNACE BOATS 
@ BEARINGS i 
ELECTRIC FURNACE 
© WELDING RODS HEATING ELEMENTS 
@ WELDING PLATES 
and PASTE © MOLDS and DIES 
@ RESISTANCE WELDING ® CONTINUOUS 
and BRAZING TIPS CASTING DIES 





STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


EVERYTHING IN CARBON BUT DIAMONDS 






For more information, turn to Reader Service Card, Circle No. 356 
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that the 36 Emulsion wil] yy 
break after 168 hr at 158 PF. a 
after 8 freezing and thawing 
cycles, or after  recirculatio, 
through a_ centrifuga! pump 
After 30 min in a high gpeq 
centrifuge, it separates less thay 
2% and can be reconsolidated by 
gentle agitation. It is said to bp 
priced in the same range 
other silicone release agents an4 
is available in commercial quap. 
tities. 


Plastics Pipe 
Has High Rigidity, 
Impact Strength 


Intended primarily for use in 
industrial and chemical plants, a 
new thermoplastic Koroseal pipe 
has been marketed which is said 
to have high impact strength 
and rigidity. Produced by the 
B. F. Goodrich Co., Industrial 
Products Div., Akron, Ohio, the 
new pipe is said to have been 
made possible by a new method 
which permits extrusion and 
molding of rigid, high impact 
products. 

The pipe is chemically resist- 
ant, odorless, will not rot or cor- 
rode, and has good aging prop- 
erties for indoor, outdoor and 
underground use. The pipe is 
available in lengths up to 20 ft 
and diameters from 1 to 2 in. 
It is furnished with threaded 
fittings for ease of assembly and 
disassembly. 

Rigid Koroseal pipe is gray it 
color and may be painted with 
vinyl base paints. It can be bent 
by heating to 250 to 300 F. 
Flanged connections are recom- 
mended for joining the pipe to 
other pipe systems. Threaded 
joints can be chemically joined 
or heat-welded for permanent 
installations. 


(More New Materials on page 44) 
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wd LOCOMOTIVE GREASE GUNS 
2 in. PRODUCED 68% FASTER BY 
aded CLOSED DIE FORGING 
rand Y Manufacturer of “Spee-d” High Pressure 
Lubricating Units uses closed die forgings 
ay in nail _ for gun handles, links, nozzle connections, 
; odies and engaging rings, and thereby obtains such advantages 
with as greater strength and uniformity of physical properties, reduc- 
bent tion in dead weight, and a 68% increase per hour in the produc- 
tion of finished parts. 
) F. 
i. DROP FORGING 
aded ASSOCIATION 
ined 605 Hanna Building 
nent CLEVELAND 15, OHIO 
44) 






















USE MORE FORGINGS 





TOOL BAR CLAMP S 
BRACKET FORGED 
TO SHAPE, REDUCES COST OF MACHINING 12% 


Key part of trigger latch for tractor-mounted cultivator, formerly 





a simple drilling operation —no jigs, assembly or welding opera- 











get more 


Cost Reductions 
at the point of assembly 


A thorough “going-over” of each part of a product or 
mechanism to consider whether it can be or should be 
more efficiently produced will inevitably yield some 
worthwhile reductions in cost at the point of assembly. 
This process of examining each component may be 
accomplished in less time and with less effort than 
would first appear with the aid of Drop Forging 
“Problem Parts Charts” for design engineers, produc- 
tion executives, metallurgists and purchasing agents. 
These charts utilized along with the experienced skill of 
a forging engineer working with one or more members 
of a production team often reveal cost reducing possi- 
bilities heretofore undiscovered. Ask a forging engi- | 
neer for a complete set of Problem Parts Charts. 








































a three-piece welded assembly built up from bar stock, now closed 
die forged in one piece. Results in increase of approximately 60% 
in number of parts completed per hour. Forging eliminates all but 


tions are needed. 











For more information, turn to Reader Service 





This book tells why forgings 
are used for the toughest work 
loads. Engineering, produc- 
tion and economic ene 
obtainable with closed os 
forgings are presented in 
book on forgings. 

rite for copy today or attach 
business 




























DROP FORGING ASSOCIATION 

605 Hanna Bidg., Cleveland 15, Ohio 

Please send 64-page booklet entitled, ‘‘Metal Quality” 
—How Hot Working Improves Properties of Metal,” 
1953 Edition. 
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Lycoming and Rolle solve another casting problem... New Materials, 
Parts, Finishes 








ee 








CASTING COSTS DOWN 44.5% 
oes MACHINING TIME CUT 50% 








PROBLEM: The aluminum diffuser plate illustrated was originally 








cast in sand for Lycoming Division of AVCO Mfg. Corp., Nylon Protects 
Stratford, Conn. Despite painstaking foundry work in an Thermocouple Wire 
ba attempt to meet finish requirements and close dimensional | 
tolerances, limitations of the casting process made expensive ae — 3 nyton ere aey- 
| hand buffing necessary in the area between vanes. vinyl insulation on a new ther- 





| SOLUTION: To reduce the amount of buffing needed, Rolle foun- pee Je eeeeneree wire en 
dry engineers recommended a change from sand to permanent to provide wire with smaller 
mold casting methods. Following customer approval, a mold diameters; smoother surfaces; 

| was designed by Rolle’s permanent mold division to produce increased resistance to flame, 
castings with a guaranteed surface in the required areas of moisture, petroleum products 

from 100 to 125 microinches. It was also predicted that the | and fungus; simplified strip- 
change in casting method would improve metallurgical sound- | ping; and lower cost. The 

ness, and permit higher production rates, at a lower over-all wire, type PN, is produced by 

cost. the Thermo Electric Co., Ine. 

| RESULTS: Fine surface finish of the permanent mold cast diffuser Saddle River Township, Rochelle 
plates has almost eliminated costly hand buffing. And uni- Park, P.O., N. J. It is made for 

formly close dimensional tolerances have so simplified location iron constantan, copper constan- 
of machining positions from fixed points on the casting surface tan and chrome! alumel wire: iD 


that tooling has been redesigned and greatly simplified to 14, 16, and 20 gage. ' 
provide even further savings. 
In all, Lycoming engineers report that this 


one recommendation by Rolle casting experts 
has reduced the cost of each casting 44.5% 


... and cut the time needed to machine each | Size of Reinforced : 
casting in half. Polyester Sheet 
YOUR CASTING PROBLEMS ... whether they involve sand or Increased 
permanent mold casting of aluminum or magnesium alloys... The available size of sheets of 
can always be solved quickly and economically if you bring 





Lamicor, a glass fiber-reinforced 


1 polyester material has been in- 
Write for free booklet that tells how you can tices ieee - qa 


them to Rolle. 








desired thickness, according to 
PERTINENT DATA Fight weight with strength Strick Plastics Co., 31-06 38th 
Ave., Long Island City 1, N. Y. 
Similar to other glass-reinforced 
polyester sheet, the material is 
said to be impervious to acids, 
gasoline and petroleum products 





Diffuser plate for recip- 


rocating engine super- 


chorger. with ! 
Alloy Aluminum 355 













Tomper mm up to temperatures of around 
Weight 9 Ibs. MANUFACTURING COMPANY 200 F. It is non-porous and is 
Diameter 18” 303 Cannon Ave. Lansdale, Penna. ' 


available in a variety of colors. 
It ranges in degree of light 














For more information, turn to Reader Service Card, Circle No. 361 
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How ISOMICA’ 
Norks for Lefourneau-Westinghouse 










































1. Years of rugged duty are expected from giant earthmoving 2. That’s why LeTourneau-Westinghouse uses Mico’s ISOMICA 


equipment like this powerful, electrically operated LeTourneau-Westing- .aced with Mylar* polyester film for transformer coil separator strips ) 
J ° TT . . ° . . . 
e house Tournapull with “C’’ Scraper. Electrical insulation has to be (shown above). The use of ISOMICA electrical insulation means fewer 

rugged, dependable. line rejects, because of its higher minimum dielectric strength. 
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3. High mechanical and dielectric strength of ISOMICA-Mylar 4. In this generator rotor,too, ISOMICA-Mylar offers the many ad- 
combinations make them very desirable for slot liners and separators in vantages of a material that is more uniform in dimension and dielectric 
50 KVA #2 generator. Easy installation permits production savings. strength, with no high spots or voids, easier to work with. 
ISOMICA, in its many forms, is only one of the electrical insulation materials — Class A to Class H — 
manufactured by Mica Insulator Company. Special coating combinations of numerous base materials 
ets of and impregnants can be produced to your specifications. Whatever material you need — standard or 
forced special — MICO makes it best. We manufacture it, cut it to size, or fabricate it to your requirements. 
en in- We'll be glad to work for you. So let us know what your problems may be, or send us your blue- 
n any prints. Write today. *Dy Pent Trade-mork 
ng to 
; 38th 
Pag 
forced 
ial is MICA COMPANY 
acids, 
yducts . Schenectady 1, New York 
round Offices in Principal Cities 
4 In Canada— Micanite Canada, Ltd., Granby, Quebec 
-Olors. 
light LAMICOID® (Laminated Plastic) * MICANITE® (Bvill-up Mica) + Empine® (Coated Fabrics and Papers) + FABRICATED MICA * ISOMICA® 


, For more information, turn to Reader Service Card, Circle No. 355 
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Wilson Rockwell’ 


Hardness Testers 























e Hardness testing standards of the metal industry have 
been set and maintained by wILson ‘Rockwell’? Hardness 
Testers since 1921. In steel mills, non-ferrous mills and 
metal fabricating plants everywhere, WILSON ‘‘Rockwell”’ 
standards have been the mark of perfection for a generation. 


What is your testing problem? Whether your material 
is hardened steel, sheet metal, small parts, tools, rounds, 
tubes, soft metals or plastic materials—all are tested 
quickly and accurately by one of the many WILSON models. 

WILSON ‘“‘Rockwell”’ precision has made them the 
standard by which all other hardness testers are compared. 
The WILson full line makes it unnecessary to compromise 

with less than the tester most 
suited to your requirement. 

Let a WILSON expert discuss 
your hardness iesting problem. 


There is no obligation. 
*Trade Mark Registered 


CO Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-E Park Avenue, New York 17, N. Y. 





For more information, turn to Reader Service Card, Circle No. 333 
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transmission from 50 trang 
lucent to completely opaque, 

Lamicor will not corrode rot 
or mildew and is unaffecteg by 
fungi, vermin or termites, gy. 
cording to the manufacturer 
It is said to be a good eleetrigg 
insulator and has a power facty 
of 0.03 at 60 cycles; 0.01 at] 
megacycle. It also has a high 
are resistance. As well as stry. 
tural uses, the manufacture, 
recommend the material for yg 
as punched terminal boards, jp. 
sulators, switch plates, and othe 
similar component application 
in motor generators, transform 
ers, switch gears, radio an 
television. 


Silicone-Aluminum 
High Temperature 
Paint 

Silicone and atomized silver 
aluminum have been combined 
in a rust and corrosion resistant 
paint, said to resist tempera 
tures up to 1600 F. Called Sil- 
Kool, the material has been de 
veloped by the C. H. Cragert 
Co., P.O. Box 5092, Dallas, Tex. 
According to the producers, one 
coat of the paint will protect 
for more than a year, stacks, 
boilers, steam pipes, diesel and 
gas engines, exhausts, manifolds 
and mufflers at high tempers 
tures and during exposures t0 
severe climatic conditions. 


Resistance Heating 
Speeds Tube Welding 
of Various Metals 

A new method whereby sp 
cial contacts heat the edge o 
the metal strip by r.f. curret! 
has been developed which is saif 
to speed and simplify the welt 
ing of tubing in aluminum, stee! 
stainless steel, copper and brass 
Developed by the New Rochelle 
Tool Corp.,320 Main St., New Re 
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OTB, OM | : Sciaky Type EP 2 Resistance Welder 
i IHinoi 
protect Berns Mfg. Co., Chicago, Illinois 


_ stacks, 
esel and 


a ees SCIAKY DESIGN... 
anifos DMPETITIVELY sl a PRODUCTION SURIPS 420% ees 


empera- 
sures to rite for complete specifica- 


ns showing minimum to One Standard Sciaky Welder Does the Work of Four! 


xximum welding capacities 
tthe standard Sciaky Type 
EP 2 Projection Weld- With one welder Berns was producing only one-quarter the needed production 
er contained in of 29 piece, 10 gauge wire grills for their nationally known Air King Fan. Instead 
Bulletin 317-2. of selling three more machines, Sciaky provided the newly designed, standard 
EP 2 Welder equipped with simple tooling to replace the original machine. 
Production jumped 420% as one machine does the work of four plus, the customer 
has the original welder for other work. 
Write for the complete details of Berns’ impressive production increase 
and equipment savings as well as other similar examples of single welder applications 
contained in “Resistance Welding at Work”, Vol. 4, No. 1. 
These typical advantages of Sciaky resistance welding may well be applied 
to your fabricating operations. Welders designed to do more useful work at lower 
operating cost with maximum reliability is basic to Sciaky design. 


Rochelle ‘4 Largest Manufacturers of Electric meg > 
ew Ro- = 
Neq™ i Resistance Welding Machines in the World Ab! Moe 





HODS Sciaky Bros., Inc., 4929 West 67th Street, Chicago 38, Illinois 
For more information, turn to Reader Service Card, Circle No. 483 























Available Now!! 


Reprints of 


MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
just instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity 


Cleaning & Finishing Stainless Stee! 
Wrought Phosphor Bronzes 


VY Quantity 


Surface Hardening of Steels and Irons 








Salt Baths for Metal Treating 

Brazing & Soldering Materials 
Carbon & Graphite Materials & Parts 
Titanium and its Alloys 

...Tool Steels 

..Carbon and Low sd Stee! Castings 
Carburizing of Steels 

Welded and Brazed Parts 
...Aluminum Bronze 

..Glass-Reinforced Plastics 


RE peering lron Castings 


rot 2 ta Materials 

..Welding the Stainless Steels 
...Rubber Parts 

.. Protective Coatings for Metals 


_... Weed and Wood-Base Materials 


Selecting Metal Cleaning Methods 
Engineering Coppers 

Annual Review and Forecast 
High-Strength, Low-Alloy Steels 
Sandwich Materials 

Materials for High Temperature Service 


...Rigid Polyvinyl Chloride Plastics 
..Mechanical Properties & Tests of 


Engineering Materials 

How Nuclear Radiation Affects Engineer- 
ing Materials 

—— Tolerance Castings 
e Hardening of Metals 


ae hesive Bonding 


Clad pe Precoated Metals 
Wrought Non-Leaded Brasses 
Silicones 


New Materials 
Parts, Finishes 
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chelle, N. Y., and using high 
frequency power, the process jg 
said to be capable of gpec4, 
up to 300 ft per min, and cy 
be used on conventional typ 
mills. The speed is independey; 
of the tubing diameter and th 
equipment operates on all meta) 
and diameters interchangeably. 
The equipment causes pin-poin 
heating so that only the imme. 
diate weld area is affected, Ac. 
cording to the manufacturers 
the process requires lower power 
equipment at lower cost than jp. 
duction or other methods for the 
same type of production. 


Phenolic Molding 
Compound Has High 
Flexural, Impact 
Strength 


A new two-step, cord-filled 
phenolic molding material has 
been marketed with a minimum 
flexural strength of 18,000 ps! 
and a minimum Izod _ impact 
strength of 14 ft-lb per in. ol 
notch. Developed by the Fiber- 
ite Corp., Winona, Minn., and 
designated FM 11679 Black, the 
material has a plasticity that is 
said to be medium to hard, 2 
heat resistance up to 250 F for 
molded parts and a compressive 
strength of 18,000 psi. 


Liquid Catalyst Boosts 
Heat Resistance of 
Epoxies 

A new liquid curing agent for 


epoxy resins has been developed 
which is said to ensure the 


[_] Yes, I am a subscriber to MATERIALS & METHODS and would 
like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the 


Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 


retention of physical properties 
of castings, laminates, adhesives 
and structural members after ex- 
posure to temperatures up (0 
300 F. Since it is in liquid 
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a production capacity of this 5,000 ton forming press, 
talled in an aircraft plant, is so great it requires 25 
sons to load and unload the four tables. To pro- 
ie dense, sound and uniform structure in hydraulic 
.s<¢ rams, Lake Erie specifies the component in 


kel cast iron. 


AS. 


Lake Erie’s Engineers specify rams of 


NICKEL CAST IRON 





for strength... toughness... tightness 


YOU’LL FIND MAXIMUM PRESSURE 
TIGHTNESS, together with extra toughness and 
strength, in rams for Lake Erie’s powerful hy- 
draulic presses. 


Cast iron containing up to 142 percent nickel 
provides this combination of properties in all Lake 
Erie rams, 


Suitable additions of nickel to properly adjusted 
base mixtures provide castings with uniform, fine- 
grained structures, 


In addition, nickel in gray iron minimizes chill 
and consequently the formation of free iron car- 
bides. This results in strong yet readily machinable 
castings, without sacrifice of hardness or wear- 
resistance, 


Lake Erie presses also utilize alloys containing 
nickel for dies as well as many other components. 


For instance, on extrusion presses, the containers 
and container liners are nickel alloy steel forgings. 
And on many column and side housing types of 


hydraulic presses you'll find the repeated load of 
press operation absorbed by platen inserts or wear 


plates of nickel-chromium steel. 








In many applications, alloys containing nickel 


give optimum performance and prove lowest in 
ultimate cost. So, whenever you have a metal prob- 
lem, send us the details. We'll be glad to help you 
with suggestions based on wide practical experience. 


4». 
C 


IN ") 


The International Nickel Company, Inc. 
67 Wall St., New York 5, N. Y. 


TRADE MARE 


Please send me booklet entitled, “Guide to the Selec- 
tion of Engineering Irons.” 











Name_ ae Title. i 
ee eee ee 
Address_____ 

City State 


, For more information, turn to Reader Service Card, Circle No. 345 
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THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK 5, N.Y. 


























RANSBURG NO. 2 PROCESS 


@ When General Water Heater Corp., in Bur- 
bank, Calif., switched from hand spray to Rans- 
burg No. 2 Process in painting water heater 
jackets, paint mileage increased almost 65%. 
Where General formerly got 370 square feet 
per gallon of paint, they now get over 610 per 
gallon. 

On this installation, units ranging from 20 to 
100-gallon size are painted with Ransburg No. 2 
Process reciprocating disc atomizer. Changes in 
jacket sizes can be made without stopping the 
conveyor. With the reciprocating disc atomizer, 
change in stroke length is made “on the fly” with- 
out shutting down production. General also paints 
smaller parts, such as heater tops, bottoms, doors 
and legs, with the Ransburg equipment. 

In addition to paint and labor savings, General 
Water Heater is getting “excellent consistency” 
and a high quality finish on their products. An- 
other on-the-job-example of the unmatched effi- 
ciencies of the Ransburg No. 2 Process of electro- 
static spray painting! 


Ransburg maintains complete laboratory facilities for test- 
painting YOUR products under simulated production condi- 
tions. Why not let us show you what Ransburg Electrostatic 
Processes can do for you in YOUR finishing department. No 
obligation. 


For further information about Electrostatic Painting Processes and 
complete Ransburg services, write Dept. M. 


New Materials, 
Parts, Finishes 
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form, Curing Agent 105 requip, 
no premelting or preheating ay, 
provides longer pot life a 
lower exotherm temperature 
during curing. As a result 
the lower exotherm, thicker ge. 
tions of resin can be cure; 
without cracking or distortioy, 
according to the producer 
Aries Laboratories, Inc., 7 
Park Ave., New York 17. Here. 
tofore, reduction in exothery 
has been produced mainly }y 
using various filler material 
Materials cured with Curing 
Agent 105 are said to posse 
high electrical properties up t 
the heat distortion point. 


Polyethylene Adhesive 

A new plastics adhesive called 
Polygriptex has been developed 
primarily for bonding pape 
labels to polyethylene contain: 
ers. Produced by the Adhesww 
Products Corp., 1660 Boone Ave 
New York 60, it is expected to 
provide simpler and more eco 
nomical packaging operation 
when using polyethylene cor- 
tainers. It can be applied ») 
conventional labeling machines 


inaburg ELECTRO-COATING CORP. 
Indianapolis 7, Indiana 


For more information, turn to Readers Service Card, Circle No. 433 
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to those in the materials field. 


« atents Noted 


A digest of papers, articles, 


reports and books of current interest 





This Month: 


Ductility of chromium 

New tests for varnish coatings 
Laminating vinyl materials 
Replacement for tin bronzes 


Thickness gage for plated coatings 


Altering Sintering Mechanisms Improve Powder Metal Compacts 


Recent work in powder metal- 
lurgy indicates that the sinter- 
ing of compacts can be acceler- 
ated and better physical proper- 
ties obtained by various altera- 
tions of the sintering techniques. 
The mobility of atoms on the 
surface layers of the solid parti- 
cles would seem to have a direct 
effect on these factors. Of fifty 
papers presented at a Sympo- 
sium on Powder Metallurgy in 
London last December, three 
dealt directly with this aspect, 
discussing methods of accelerat- 
ing the sintering reactions in 
compacts. 


Activated sintering 

The term “activated sintering” 
was used by M. Eudier in des- 
cribing a new process developed 
in France which produces com- 
pacts of comparatively low den- 
sity and unusually high elonga- 
tion values after sintering for 
only short periods. The process 
makes use of an atmosphere con- 
taining a hydrogen halide at the 
start of the sintering process. 
Salts are formed on the surfaces 
of the metal particles. Upon 
heating the compact to a temper- 
ature at which the salt becomes 
molten, the liquid tends to gath- 
er at the sharp corners of the 
pores, rounding off the pore cavi- 
ties. By changing the furnace 
atmosphere, the salts may then 
be decomposed and the metal 
atoms agglomerate while the 
pores retain their rounded form. 
Thus, rounded pores are pro- 
duced without increasing shrink- 
age, and this rounding eliminates 
the notch effects caused by ir- 
regularly shaped pores. 
According to the author, the 
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process may be carried out by 
placing the green compacts in a 
box with a lid sealed in position 
with alumina cement. A small 
quantity of a suitable salt is 
introduced with the compacts. 
One example cited is the use of 
ammonium fluoride in the sinter- 
ing of iron compacts. At 480 F 
this salt decomposes and the 
resulting hydrogen fluoride forms 
a film of iron fluoride on the sur- 
face of the iron particles. Over 
a period of time the iron fluor- 
ide, which melts at 1900 F, is 
decomposed by the hydrogen in 
the furnace atmosphere and 
slowly diffuses out of the box. 
M. Eudier quotes figures show- 
ing that an elongation of over 
10% at fracture can be obtained 
in an iron compact with a den- 
sity of 5.7. Also, test pieces can 
be twisted cold through several 
complete turns without fracture. 

The reactions involved are be- 
lieved to occur on a cyclic basis. 
The reaction products form gas- 
eous currents which facilitate 
the exchange of atoms between 
different points on the surfaces 
of the pores. The theory of the 
cyclic process is based on the 
fact that only 2 gm of ammo- 
nium fluoride or chloride are suf- 
ficient to produce activated sin- 
tering in a box 1 cu decimeter in 
volume, containing 2 kg of com- 
pacts. This amount of halide 
would be sufficient to produce 
only a mono-molecular layer of 
iron fluoride on the surface, 
which would be insufficient to 
bring about the observed results. 


Effect of molybdenum disulfide 
on stainless steel 
In another paper, B. Sugar- 


man discussed the effects of the 
addition of small amounts of 
molybdenum disulfide on the 
sintering of 18:8 stainless steel 
compacts. The molybdenum di- 
sulfide was added as a minus 
300-mesh powder, replacing an 
equivalent amount of minus 300- 
mesh metal powder. Results 
showed that the porosity of the 
compact was considerably re- 
duced and the ultimate tensile 
strength was improved. The ulti- 
mate tensile strength increased 
rapidly with increase in compact- 
ing pressure, rising from 54,000 
psi at 60,000 psi compacting 
pressure to 76,000 psi at 100,000 
psi compacting pressure. The 
grain size of the modified com- 
pact was shown to be consider- 
ably smaller than that of the 
unmodified material. 

The author suggests no expla- 
nation for the mechanism which 
causes the improvement of prop- 
erties. However, two factors 
may be the cause: the molyb- 
denum disulfide may melt, caus- 
ing rounding of the pores as 
indicated by Eudier, or the de- 
composition of the molybdenum 
disulfide may provide molybde- 
num atoms with a high degree of 
mobility, as is the case with 
compacts made from zirconium 
hydride discussed below. 


Zirconium compacts from 
hydrides 

In a paper discussing grain 
growth during sintering, Dr. H. 
H. Hausner showed that the most 
convenient method for making 
zirconium powders is by produc- 
ing them from hydrides. Hy- 
drides form in the range of 450 
to 1470 F and decompose to 









































TO FILTERS 





Ll 


a} 
4 


| 


An 


| 





4 


— 














ELT 


BY FELTERS 
DOES THE JOB RIGHT 


Compressible for a tight fit, Felters Felt is an ideal 
sealing material. Or, when used as a filtering 
medium, Felters Felt provides a closely woven 
fibrous structure that gives high filtering efficiency. 


You may need a hard felt to resist abrasion, or a 

soft felt to protect a gleaming surface. A call to Felters 
will give you information about the type and grade 
of felt best suited to your specific job. 


Get in touch with us today. 
THE FELTERS CO., 220 South St., Boston 11, Mass. 


FELTERS FELT 


FELTERS S.A.E. FELTS 
F-5, F-6 and F-7 
are recommended for applica- 
tions like dust shields, wipers, 
grease retaining washers, wicks 
and other uses where a high 
degree of resiliency is required. 
These are 3 of many grades of 


Felters Felt produced for specific 
applications. 


... by the roll... by the yard 
+... Or cut exactly as you want it. 


For more information, turn to Readers Service Card, Circle No. 442 
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metal under vacuum at 
tures above 1470 F. Th 
pulverize more readily 
metal itself so that 


eMpera. 
LY drideg 
han the 
Y fine 
particles of metal can be Dro. 
duced by the decomposition of 


hydrides. Hydrides can be con. 
pacted easily and sintered to full 
density at temperatures as lov 
as 2100 F, whereas compacts 
made from metal powder do not 
densify completely below 2450p 

The author suggests that dyy. 
ing decompositon of the hydride 
the zirconium atoms becom 
more mobile causing a highe 
rate of sintering and faster dis. 
appearance of the voids than js 
the case in compacts made fron 
the metal. 


Ductility of Chromium 
at Room Temperature 


Although previous work has 
indicated that chromium is in- 
variably brittle at room tempers- 
ture, results of a recent study 
show that it is possible to pro- 
duce chromium capable of at 
least 15% elongation in a room 
temperature tensile test. The 
brittleness of the material at 
room temperature seems to be 
caused by an impurity. In a paper 
published in the December issue 
of the Journal of The Institute of 
Metals last year, H. L. Wain, F 
Henderson and S. T. M. John- 
stone, all of the Aeronautical 
Research Lab. of the Dept. of 
Supply, Melbourne, described 
work carried out to determine 
the cause of room-temperature 
brittleness and some of the fac- 
tors governing ductility of chro- 
mium at room temperature. 


Results summarized 

The authors found that chro- 
mium could be produced with 
sufficient ductility in tension and 
bending at room temperature t0 
indicate that the production of 
ductile chromium-base alloys for 
high temperature use is a defi- 
nite possibility. Testing by heat- 
ing chromium in air, oxygen and 
nitrogen showed that small 
amounts of nitrogen, apparently 


MATERIALS & METHODS 








Oted 
ee, 


CM px la. 
LY dridgs 
Nan the 
ry 


ition of 
be Com. 
d to ful 

aS |oy 
OMPacts 
r do not 
' 2450 F 
hat dur. 
hydride 
become 


rial at 

to be 
& paper 
r issue 
tute of 
ain, F 

John- 
autical 


small 
rently 


ODS 


STARTLING eeethe heat resistance of this new plastic film 
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CHALLENGING to industry...the combination of remarkable 
properties offered by Du Pont MYLAR* 


The amazing stability at extremes of 
heat and cold is just one of the prop- 
erties of ““Mylar’”’ polyester film that 
may help you improve a product. 

“Mylar’’ is also the strongest plas- 
tic film available 

Its thinness can save you space in 
the design of equipment. 

Its outstanding dielectric strength 
makes it an ideal insulating material. 

Itsresistance to moisture and many 
solvents further increases its range of 
applications. Laminated to other 
plastics, to metal foils or papers, it 
m.kes vapor barriers . . . decorative 
and protective laminates. 

What about your product? This 


remarkable combination of proper- 
ties presents a challenge—but a re- 
warding one—to the research brains 
of your organization. Better prod- 
ucts .. . lower costs . . . a real com- 
petitive edge . . . these are the advan- 
tages that ‘““Mylar”’ offers. Send the 


DU PONT 


MYLA R= 


até us pat orf 


Better Things for Better Living ... through Chemistry 


‘ont registered trade mark for its brand of Polyester Film 


coupon for your copy of a new book- 
let that shows how this versatile film 
may help you cut costs, increase effi- 
ciency. Write to: E. I. du Pont de 
Nemours & Co. (Inc.), Film Dept., 
Wilmington 98, Delaware. 


Feehan ae Cee gee ee An are ee en eee ne ee Ge ee a a 


E. |. du Pont de Nemours & Co. (inc.) 
Film Department, Room T, Nemours Bldg. 
Wilmington 98, Delaware 


Please send me sample and further information 
on “Mylar” Polyester Film. 


Street Address 


City __ 


For more information, turn to Readers Service Card, Circle No. 460 
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Forged Sleeves: 124%4”"" OD x 9” ID x 6%" long 


for complete service 





G. 0. CARLSON, INC. 





forged and rough machined 





these stainless steel sleeves 





Producing stainless steel forgings is not easy. That is 
why many plants turn this work over to the experienced 
personnel of G. O. Carlson, Inc. The forgings illustrated 
are special sleeves made of Type 302 stainless, formed 
first as rings and then rough machined in the Carlson 
machine shop. Products such as these forgings are made 
at substantial savings because Carlson’s technical 
knowledge, practical skill and specialized equipment com- 
bine to do a faster job with less waste of valuable material. 

Forgings, heads, diameters, rings, plates and other 
stainless steel specialties are regularly made by us to 
meet the mos: rigid chemical industry standards. 

Contact G. O. Carlson, Inc. for your needs in 
stainless steel. 


Stainless Steels Exclusively 


‘(CARLSON inc 


Plates * Plate Products * Forgings © Bars ¢ Sheets (No. 1 Finish) 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 362 
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present in solid solut 
duced room-temperatur brittle 
ness. This embrittlement peo)». 


upon heating in air or nhitroge 


at as low as 1200 F. Duetiljt, 
does not appear to be affected }y 
heating in oxygen. 

The authors found chromiy, 
to be notch-sensitive, and surfac. 
notches produced by filing 9, 
coarse grinding can _ serious) 
reduce ductility. Light etching 
or fine polishing can normally 
remove this effect. Recrystallized 
chromium can be rendered dye. 
tile at room temperature, but js 
more susceptible to embrittle. 
ment by air or nitrogen than is 
the cold-worked chromium. For 
example, a nitrogen content of 
approximately 0.02% by weight 
produces brittleness in the cold- 
worked material, while 0.001% 
by weight appears to be effective 
in embrittling recrystallized chro- 
mium. Ductility can usually be 
achieved in recrystallized chro- 
mium by electropolishing. 

The work described in the 
paper definitely confirms _ the 
temperature-dependence of brit- 
tleness in chromium. The authors 
also include a hypothesis, based 
on Cottrell locking effects, to 
explain their observations, and 
an appendix by E. J. Lumley 
describes analytical methods for 
determining nitrogen and oxyge! 
in chromium. 


Need Stressed for New 
Tests for Varnish 
Coatings 


The thermal stability of elec- 
trical insulating varnishes is 
usually tested by evaluating the 
effect of elevated temperatures 
on the physical and electrical 
properties of a varnish film 
sample. According to A. H. Har- 
oldson of the Continental Dia- 
mond Fibre Co., the results of 
present test methods are insuffi- 
cient for properly evaluating 
thermal deterioration of the 
films. They are useful for con- 
trol and classification purposes, 
but according to Mr. Haroldson 
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READ ALL ABOUT IT? 


Write now for up-to-the-minute literature pertaining to any product 
in M & T’s comprehensive line of Murex electrodes for arc welding—Rods and 


Wire for gas, submerged arc and inert arc! 


Specific new catalogs cover electrodes for mild steel and low alloy—coil wire 
for submerged arc welding, stainless steel electrodes and bare wire, aluminum 
and phosphor bronze electrodes and bare wire, aluminum electrodes and 


bare wire, electrodes for cast iron, gas rods, tungsten rods, etc. Each 





gives full information, including physicals, chemical analyses, 


qualifications, sizes and procedures as well as general engineering data. 


Make your welding operation easier by having helpful reference material at hand. 


An M & T representative or distributor will be glad to supply your needs. 


METAL & THERMIT CORPORATION 
100 EAST 42nd STREET e¢ NEW YORK 17, N. Y. 











MUREX ELECTRODES « ARC WELDERS * ACCESSORIES 





For more information, turn to Readers Service Card, Circle No. 424 
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tu Tuvitatiou te 
EVERY MAN RESPONSIBLE 
FOR HEAT PROCESSING 





@ Today’s new alloys, new ceramics 
and new combinations of both have 
created new opportunities and new 
problems for executive management, 
engineers, metallurgists and produc- 


tion men. 





As designers and builders of modern 
custom-tailored high temperature elec- 
tric furnaces for America’s foremost 
companies, the men of Harper are 
qualified to share the latest thinking 


in heat processing with you. 


“The Harper Way” is to begin with a 


study of your product and then de- 





velop the type of process and type of 
heat processing equipment which best 
meets your quality, production and 


cost-per-piece requirements. 


We invite you to take advantage of 
the specialized experience of Harper 
engineers as an aid in working out the 
most economical answer to your “jet 
age’ requirements. Your request for a 





discussion is bound to result in a 
TWIN AND SINGLE MUFFLE PUSHER worthwhile exchange of thinking. 





HARPER 


Representatives 
ER Electric Furnace Corp. 


38 RIVER ST., BUFFALO 2, N.Y. 


For more information, turn to Readers Servive Card, Circle No. 391 
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they do not duplica Seryi 


conditions. 

[In a paper published by 4 
American Society fo Testiry 
Materials, Mr. Harolds 


N points 
out that too great 


reliance 
should not be placed on ghoy. 
time tests alone, but they should 
be supplemented by long-time 
tests. The dielectric Strength 
test can be used for evaluating 
deterioration of varnish films 
due to heat aging. Crazing dex 
ing heat.aging is a definite jngj. 
cation of deterioration and wij 
result in a lowering of the ¢j. 
electric strength. 

The formation of cracks in 
varnish film when it is bent 199 
deg around a 1/8-in. mandrd 
does not necessarily indicate 
thermal deterioration, since many 
of the varnishes contain phenolic 
resin forming hard brittle films 
which will resist thermal break- 
down, but will not withstand the 
bend test. The mandrel bend test 
is useful for determining the 
rate of embrittlement of varnish 
film due to heat aging. 

The author stresses the need 
for new tests for determining 
thermal deterioration of varnish 
films which will be capable o! 
predicting film performance un- 
der actual service conditions. 


Laminating 
Vinyl Materials 


Laminating vinyl materials 
simply entails raising the tem- 
perature of the sheets above the 
point of fusien (about 350 F), 
joining two or more layers of 
the heated vinyl with enough 
pressure to eliminate all bridges 
and voids, and allowing the lami- 
nate to cool. This process should 
provide a solid, inseparable lami- 
nate. However, there are several 
practical problems involved it 
the commercial production 0 
high quality vinyl laminates 
which complicate this seemingly 
simple procedure. These factors 
were pointed out by Vernon 
Pierce of Kaykor Industries 10 
an address before the Fifth 
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If you use an ordinary quenching oil that forms sludge deposits, here’s what can happen to your oil cooler. 


UN QUENCHING OILLIGHT © 
WONT CLOG COOLERS 


Sludge lowers operating efficiency, ups maintenance costs, cuts output. Sun 
Quenching Oil Light, when used at normal temperatures, keeps coolers clean, 
because it has a natural detergent action that prevents the formation of sludge 


deposits and aids in removing any deposits that have accumulated. And this oil 
thins out when heated—reduces drag-out, brings operating costs down. The 
booklet*tSun Quenching Oils” tells the story of Sun’s money-saving quenching oils. 
Call a Sun office or write SUN On Company, Philadelphia 3, Pa., Dept. ML-2. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 


For more information, turn to Readers Service Card, Circle No. 366 
FE! RUARY, 1955 

































































CASTINGS , 
on the lighter side 
by WELLMAN 


To be sure you re getting top quality lightweight 
castings, you'll want to look for: 


®@ An experienced manufacturer 


e A product made under close laboratory control 
and inspection 


. Competent designers to work with your engineers 
A wide range of specifications and alloys 


® Production economy 


And you won't have to look far . ad just get in touch 
with WELLMAN. We'll be happy to help you with your 
castings problem. 


Catalog No. 53 on request. 





Well-Cast MAGNESIUM, ALUMINUM AND BRONZE CASTINGS 


(Wel Mado WOOD AND METAL PATTERNS 


THE WELLMAN BRONZE & ALUMINUM CO. 
Dept. 30, 12800 Shaker Boulevard Cleveland 20, Ohio 


For more information, turn to Reader Service Card, Circle No. 474 
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Plastics Film, Sheet 





; a ‘8 and 
Coated Fabrics Div. C ference 
of the Society of Ths Plasticg 
Industries, Ine., in | Cember 


last year. Mr. Pierce SCussed 
four basic commercial nethod 
of laminating vinyls and the 
advantages and disadvantages of 
each. 







Laminating at the calender 


The first method, laminating 
at the calender, came into promi. 
nence when some difficulty was 
experienced with pinholes jy 
inflatable toys. Pinholes were 
caused by small particles of fo. 
eign matter imbedded in the 
vinyl sheet. When the sheet y-as 
stretched and inflated, the parti- 
cle was forced out, leaving 4 
pinhole. By calendering a 6-mil 
sheet and introducing it between. 
the middle and bottom roll of a 
calender producing another 6-mil 
sheet, a 12-mil laminate resulted, 
which in all probability would 
not have coincident impurities in 
each of the sheets. With the 
recent improvement in materials, 
testing and housekeeping condi- 
tions in the industry single-pass 
vinyl sheeting has received more 
and more acceptance due to re 
duction in pinhole problems, so 
that only about 3 to 5% of the 
inflatable material used today is 
produced by laminating at the 
calender. 

A variation of this method is 
used by the upholstery and auto- 
motive industries which get 
approximately 50% of their sup- 
ported vinyl material from lami- 
nating cloth to vinyl at the cal- 
ender. The cloth first receives 
an anchor coat of vinyl, and is 
heated just before the cloth 
enters the calender rolls which 
carry the softened viny] film. The 
process provides the advantages 
of a good bond, economical lami- 
nation on large runs, and less 
heat history on the vinyl mate 
rial. On the other hand, small 
runs are difficult and thicknesses 
of 8 to 10 mils of vinyl are the 
minimum which can be produced. 






Post-laminating film and cloth 
The second method discussed 
involves laminating a calendered 


For more information, Circle No. 31! d 
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Three forged rings which are the major parts of this bearing 
assembly for a naval gun director contribute to required 
“ultra-accuracy.” By switching to Standard Steel forgings in 
wo of these rings General Electric Company, Pittsfield, 
Mass., gets all these benefits. 


1. The 57-in. O.D. turntable forged ring (formerly a casting), 
improves uniformity and stability of the metal, its machin- 
ability, and reduces required machining. 


2. Proper heat treatment and precision machining give ex- 
treme smooth rotation on the roller bearings and accurate 
Positioning without backlash. 


+ Switch to SSW forged rings 
S| in bearing assembly adds to 
meen RIND erm yltra-accuracy’’ of naval gun director 


3. Production has been simplified and speeded up and fabri- 
cation costs reduced. 

4. The stationary 50-in. O.D. inner ring eliminated a weldment 
consisting of five rings cut from steel plate. 


5. These rings cost less than cast rings in the quantities needed. 


You, like General Electric, will benefit by using Standard 
Steel Works forgings. It’ll be to your advantage to check how 
profitably SSW forged rings can replace weldments and cast- 
ings. Why not write today for more information? Please 
address Dept. 8723, Standard Steel Works Division, Baldwin- 
Lima-Hamilton Corp., Burnham, Pennsylvania. 


Standard Steel Works Division 
Burnham (Mifflin County), Pa. 


BALDWIN -LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa.+ Offices in Principal Cities 


























HowTo Gut Costs 
in Metal Treating! 


...Use BARRETT? Anhydrous Ammonia 


BRAND 


—and you have the most economical source of dis- 
associated hydrogen and nitrogen for metallurgical 
uses. 6,750 cubic feet of Hydrogen and Nitrogen 
from a single 150 lb. cylinder! And you don’t have 
to stock up heavily—our coast-to-coast delivery 
service will give you fast delivery on 150, 100 and 
50-lb. cylinders. 


Check the many jobs Barrett Ammonia can do 
so well—then order today! 


Do You Use Anhydrous Ammonia 
for These Important Jobs? 


¢ Protective atmosphere for bright annealing, brazing 
and powder metallurgy. 


® Nitriding of alloy steels and carbonitriding (Dry 
Cyaniding) for treatment of steel. 


® Case hardening of iron and steel with case depths 
up to 0.025 inches. 


® Sintering of metal powder compacts. 


* Augmenting corrosion—resistance treating for alu- 
minum, magnesium, other light metals. 


® As a solvent in making electrolytes for electrolytic 
recovery of salts. 


GET THIS VALUABLE HELP! 


Technicians specially trained in the use of Anhydrous 
Ammonia for the above and other metallurgical uses 
are ready to help you. No obligation. Call or write 
today! Also—valuable handbook available on the use 
and economical handling of Ammonia. Request it. 


i] | Look for the green cap! 


First in Ammonia Since 1890 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * Ironton, Ohio * Orange, Tex. * Omaha, Neb. 


For more information. turn to Reader Service Card, Circle No. 455 
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film and an anchor co:ted gyy, 
between a rubber roll ind 4 hi 
cylinder controlled by 
air pressure. As the r 
two preheated films « 





djustable 
Is rotate 
one Dre. 


one Dre. 
heated anchor coated cloth are 


fed between the rolls. May 
decorative applications haye been 
found for laminates of thin film 
produced in this way, but much 
care must be taken during py 
heating that they do not mg 
away or distort, as this woyk 
cause wrinkling during the lanj.- 
nating process. 

This laminating method pp. 
vides greater flexibility in many. 
facturing, though it slightly jp. 
creases the cost of the finishe 
material. There also seems to be 
a good possibility that less vinyl 
can be used to provide a film 
with physical properties compar- 
able to those of calendered lani- 
nates. 


heated vinyl film an 


Press laminating 


The straight hydraulic press, 
used for rubber processing, has 
been developed for press laminat- 
ing several plies of viny! mate 
rial. A sandwich, made up of 
10 or 12 vinyl sheets, may be 
placed between the two steam 
heated platens. The press is 
closed and a heating and cooling 
cycle applied, after which the 
press is opened and the lami- 
nated material removed. The 
need for higher heat, faster 
changes in the heating and codl- 
ing cycle and more consistent 
overall temperature have helped 
to spur the development of the 
automatic presses used today for 
vinyl surfacing and laminating. 
The application of pressure and 
the heating and cooling cycle ar¢ 
both automatically controlled t 
provide the optimum laminating 
conditions. 


Rotocuring 


The last method Mr. Pierce 
discussed involves a large drum, 
approximately 6 to 7 ft in diam- 
eter, around which runs a band 
of high tensile steel, which 
also looped around two othet 
large idler drums. The pressure 
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Want Fast Tool Steel Service ? 


SEE YOUR BETHLEHEM DISTRIBUTOR 


Whether you want to order a short bar of 
tool steel, or merely wish advice about 
some phase of heat-treating, you’re sure 
0 find your Bethlehem tool steel distribu- 
lor anxious to be of service. 

For prompt service is your distribu- 
tor’s middle name. Why else does he make 
it a point to know your city like a book 
—its background, its people, its indus- 
try? He knows what kinds of steels you 


are mostelikely to need, and in what 
quantities. And so he keeps large stocks 
of Bethlehem tool steel on hand, in a 
variety of sizes and quantities, ready to 
go at a moment’s notice. 

If you want bars cut to special length, 
or if there’s some tricky phase of metal- 
lurgy or any other tool steel problem 
troubling you, again your distributor is 
at your beck and call, He’s a real friend. 


66 HS and XX Team Up in Difficult Nut-Forming Application 


The hexagonal punch and doming die, 
each quenched and drawn to a Rockwell C 
hardness of 61-63, are used in a cold-form- 
ing operation by a maker of nuts. The 
puneh is made of 66 High-Speed. It is 
doing an outstanding job in holding close 
tolerances because of its exeellent resist- 
ance to wear. The XX Carbon Steel die 
also provides good wear resistance, as 
well as‘resistanee to shock, its high sur- 
face hardness and tough core enabling it 
to withstand repeated blows of the punch. 





BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


eh 
a} Scale is Tough Stuff 
wy 

Whenever hot-rolled sealed stock is used 
in place of cold-rolled stock, the service 
life of the punches and dies drops to as 
much as a third of normal, largely be- 
cause of the abrasion of the sealed hot- 
rolled surface on the cutting edges of the 
tools. The peculiarities of each situation 
determines whether or not such a sub- 
stitution is economical. 

So the question is often asked: What 
can be done from the tooling end to avoid 
decreased production? If punches and 
dies are normally made from water- 
hardening carbon tool steel, or from 
manganese oil-hardening steel, decreased 
tool life ean be avoided by changing to a 
high-earbon, high-chromium steel, such as 
Lehigh H or 8. Such a change would 
largely overcome the disadvantage of hot- 
rolled sealed stock. But if high-carbon, 
high-chromium steels are already being 
used, effecting an appreciable improve- 
ment ean be accomplished only through 
special heat-treatment, such as_short- 
eycle hardening, or nitriding. 


For more information, turn to Reader Service Card, Circle No. 360 














Scovill Manufacturing Co. Selects 
GAS ATMOSPHERES GENERATORS 


To Produce Stain-Free Strip 


The Scovill Manufacturing Company of Waterbury, Conn., 
long a leader in producing quality copper-base oli teh art ial op 
recently: put the finishing touches to the first production 
Tar SiolilohilelaMeoh Mm ME <olatigeli(-t¢ Mel iuslelt-Jal-ta-Mel tlatialtiis Stale) 
roTalal-tolilale MES 23i 1008 


This new system enables Scovill to produce controlled 
grain sizes, tempers, directional properties and dimen- 
sions in aluminum strip far closer than was once thought 
possible. And, by annealing in a controlled nitrogen at- 
mosphere, the strip retains its original brightness. 


To get the purest atmosphere in the shortest possible time 
Scovill selected a Gas Atmospheres’ Nitrogen Generator 
Aelita Malel Me tial4-Mel-JiNZ-1e-1eM-S diceleldelisl-la ae -laeleitiailelalt¢ehe 
lash mcohile: Ma dalll-Ma-1°ltlialale MaleRailela-MislolaMialiilel mele itltisal-ta1e 


ToT rN isales) -1al-1¢-1 Malet Me folate Ml 1-1-1, ME It] o] 111 -1aito) Mitel al oll 
oT Tal -idehlole Miele olaeleltlaiale Melabameltlolaliiil-+ Me) Mi delalicelli-t- Molar 
altel ilale Moh isslel)olal-1¢-Mielol 1:1 Mol ME-S 44-1 ol ilelalol | ha lol M411 MT 
vas -taMmal-o omelet diel -idlale Ms [-lal-laei-to Mh isaler) olal-ta-Mea-teat-tee) of Te 
it will pay you to consult Gas Atmospheres before you 
buy. Representatives in leading metal producing areas. 


bail — eo os 
ey 


. : 


olen rank 


For more information, turn to Reader Service Card, Circle No. 444 
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applied by the steel stri) 
the drum is controlled 
draulically moving th 
drum. The heat source 
around 14 of the drun 
ference, and on the toy 
cooling shoes which 
laminated material. Almost idea! 
laminating conditions are pro 
vided since the plies are intro. 
duced between the steel strip 
and the drum, minimum pres. 
sure coincides with minimum 
heat. As the roller turns, there 
is a gradual but constant ip. 
crease in temperature and pres. 
sure until a maximum of both 
is reached, after which the cool- 
ing cycle starts. There then fol- 
lows a gradual reduction of both 
pressure and heat until maxi- 
mum cooling and minimum pres. 
sure are reached at the end of 
the cycle. The combination dur- 
ing the cycle aids in producing 
strain-free sheets with minimum 
shrinkage and distortion. Other 
advantages of the method in- 
clude continuous-roll laminating, 
close gage tolerance and no lay- 
up of the material into sand- 
wiches as is necessary with the 
platen press. 


Difficulties of vinyl laminating 
Mr. Pierce concluded with 
brief summary of some of the 
continual difficulties encountered 
in laminating vinyl materials 
These difficulties make tight 
process control essential no mat- 
ter which of the laminating 
methods are used. They are: 

1. Vinyl chloride is a poor 
heat conductor resulting in diff- 
culty in driving heat through 
large masses. 

2. Due to heat degradation, 
properties of vinyl chloride 
laminates will be affected by the 
process. 

3. Coefficient of linear expat: 
sion of polyvinyl chloride is high, 
which may cause strained sheets. 

4. The surfaces of the two 
sheets may merely adhere with- 
out complete lamination if the 
fusing temperature is 10! 
reached or insufficient pressur¢ 
is applied. 

(More Contents Noted on page 164) 
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G-E RUBBER-PHENOLICS 
DEFIED THIS GRUELING IMPACT TEST 


—assured UL approval for our Plugmaster!” 













































t ideal 
Aa —reports Russ Towers, Engineer, 
ag Sperti Faraday, Inc., Adrian, Mich. 
Strip 
pres- 
imum 
there 
nt in. “Te obtain Underwriters’ Lebora- 
. pres- 
both plugs had to w | 1,000 "SS ee 
= cool. against a eee ock. When « Paes 
om fol regular plastics failed to si) a 
f both test, we switched to General Electric 
maxi- rubber-phenolics. Result? Our cord 
a plugs now averaged a minimum of 
nd of 3,000 drops—and many were siill 
a dur- intact after 10,000 impacts!” 
lucing 
imum 
Other 
dd in- 
ating, 
o lay- 
sand- 
th the 
ating 
rith a > . 
Zo. Where can YOU use shock-resistant G-E rubber-phenolics ? 
tered 
rials Shock-resistant G-E rubber-phenolics offer materials or send the coupon for a newly 
tight you an excellent opportunity to use plastics expanded case history brochure. 
. mat- : j ; 
i for applications where high impact strength 
e: is a “must.” They produce parts which resist 
ae. breakage in assembly and service, accommo- 
ff 
‘aah date large metal inserts without cracking, and 
permit lightweight designs without heavy re- a oni ope geaiaaaamd 
ation, . Chemical Materials Dept. 
lds inforcement. Where can you benefit by them? ies oregon asia 
y the Ask your molder about these amazing impact hich ateknin ¢ eke cony of "Dakan Wie 
—G-E Rubber Phenolics.” I want this infor- 
xpan- mation for: (_ ) Reference purposes only 
high, ( ) An immediate application on______ 
heets. rogress is our most important produc r 
_ two Name 
with- 
the GENERAL & ‘ELECTRIC =| ™ 
not Street. 
ssure City. Zone State 
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New Alloys Soucht 1, 
Replace Tin Bronzes 


In Germany, several hip 





Another tough parts problem solved 
y VACU UM DI E CASTI NG alloys have been tests 
attempt to find a copper 


| casting alloy, preferably tin-fyo, 
} : . Ss Ba that would be less expensive tha, 
| — tin bronzes, but possess equiys. 
lent properties. Three groups of 
| 










alloys, copper-arsenic, copper-ay 
timony, and copper-lead-silico; 
seem the most promising, a. 
cording to E. Vaders, reporting 
in the September issue of Zeii 

schrift fiir Metalkunde. 
Part: Pump Impellers According to the author, cop. 
Mfor: The Country's Top per-arsenic and copper-antimony 
Pump Companies alloys are easy to cast and have 
mechanical and bearing proper. 
ties similar to those of the usual 
tin bronzes. As permanent mold 
castings, these properties ar 
said to be even superior. The 
also provide better abrasion re- 
sistance. The addition of fur- 
ther alloying elements improved 
the load-carrying capacity of the 








Impellers Shown 32” to 12’ Diameter 


One of the most important factors responsible for efficient pump operation and 


performance is the impeller. The material must be corrosion resistant to assure bearings, hence preferred compo- 
long trouble-free operation. Dynamic and hydro-dynamic balance are vital, and sitions are complex rather than 
from a production-cost standpoint must be achieved with a minimum of time con- binary alloys. 


suming machining. Dimensional consistency, too, is important for top performance. 
Here’s why many of the outstanding pump manufacturers in the country have 
turned to Aurora Metal Company for their impeller needs. 


Copper-lead-silicon alloys give 
surprisingly good bearing and 
mechanical properties that ar 
said to surpass those of stand 














METALLURGICAL ENGINEERING COST SAVING lie Ee : 09 (- 
ADVANTAGES ADVANTAGES ADVANTAGES ard and Spe cial tin and lead 
The AUR-O-MET silicon bronze The combination of the exclu- The as-cast precision toler. tin bronzes. The ability to func- 
alloy provides the extremely sive die casting process, pre- ances and structural uniform. tion without lubrication and th: 
important corrosion and abra- cision steel dies and special ity reduces to a minimum or : : ae 
sion resistance. The vacuum sand cores give greater cast- completely eliminates machine abrasion resistance are likewis 
die casting process provides ing control. This makes possi- operations required for final superior. Though exact compo- 
even further wear resistance ble waterway smoothness balancing. Other machine oper. itiona are fot revealed. the av- 
because of added density, in unparalleled in the industry, ations are reduced to only sieheiaians —" ae 2 UV SermreLser as 
creased strength and struc: and clean, sharp vane tips at those necessary for close run- thor claims that the optimum 
tural uniformity. inlet and exit openings for in ning fit of the hub and the composition contained six differ- 
creased pumping efficiency. center hole to receive the : — 
| motor shaft. | ent alloying elements. This type 
| ‘ of alloy proved particularly 


If you have a “tough parts problem," vacuum die casting of 
an AUR-O-MET alloy may be your answer. 


satisfactory for permanent-mold 
| casting. Vaders concludes that 
A vast array of tough parts problems in many industries have been solved by the these alloys in most cases Cal 
combination of AUR-O-MET alloys, the exclusive vacuum die casting process and be used to replace the more 
the special sand cores developed by Aurora Metal Company. If you have a specific . 

; outs costly tin bronzes. 
problem, the extensive experience of our engineering and production staff is at y 
your disposal. Send prints, or specifications. . . we will give them our prompt 
attention. 





New Gages For 
Metallic Coatings 


Three new instruments for 
non-destructive measurement of 
thicknesses of electrodeposited 
coatings have been developed re- 
cently by the National Bureau 
of Standards. The operation of 
all three devices depends on the 
difference in electrical conduct- 
ivity between the plated mate 









Learn more about vacuum die casting in aluminum bronze. 
Send today for this free informative brochure. 
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=o B It was mow thon just wo motion of tine, 
lat ar | 
stand 
1 lead 
0 func- Great grandfather’s infallible timepiece pays a fine tribute to some crafts- 
ind th man’s personal skill. Today's mass-produced watches and clocks 
kewis derive their accuracy from the high-speed fabrication of materials 
ape that must be uniformly true to close specifications. 
she au- 
timum That’s why makers of watches, clocks and similar precision products 
differ- have learned to demand Scovill’s unique standards of uniformity—a uniformity based 
is type upon more than a century and a half of production experience and many 
pel millions of dollars invested in the development of special equipment and techniques. 
s that Scovill customers know it’s no idle claim when we say there is a difference 
oS in Scovill Brass and Aluminum Mill Products .. . a difference you can 

moore SELL in the superior quality of your fabricated products. 

Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
Waterbury 20, Connecticut. Phone PLaza 4-1171. 
s for 
ent of : 
7 the difference, 
ea You COW SELL 
ureau © 
ion of 
yn the 
adue- MILL PRODUCTS 
mate- 
BRASS + BRONZE «+ NICKEL SILVER + ALUMINUM 
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| rials and the base met but 
| each is designed for a ecifi 
| TENSILE o. \ type of application. One is uited 
STRENGTH PS} “: for work on small part with 


sharply curved surface; 


One 








| Comparative Results | was developed for determinatioy 
| i of thickness of silver plating 

Using Wie SPONGE IRON POWDER REDUCED c stainless steel hones +4 = 

; = ‘ c We & , i an 

| Chromium-Nickel ~ also be used for various other 

> combinations; and the third ¢a; 

: —) al) 

Pre Alloyed Powders > be used to measure plating thick. 

with 6 nesses on interior, inaccessible 

Different surfaces. With appropriate ¢alj- 

| : bration, they all can be used on 

| lron Powders magnetic or non-magnetic sur. 


faces. The operation of the jp- 
struments is described in the Oc- 
tober issue of Metal Finishing. 


: Small, contoured parts 

_ ae The Dermitron, developed by 
A. Brenner and J. Garcia-Rivera 
with the assistance of B. Wag- 
oner, Jr., and R. Hill, all of NBS, 
employs a small probe coil which 
is held against the specimen. By 
using a high frequency current, 
| BB No Alloy* an eddy current can be induced 
—— —_— in a thin surface layer of the ma- 

| terial. The depth of penetration 
of the induced current is inverse- 


| Com arative Proof! we ly proportional to the square root 
aA p Ld of the frequency of the current 
and directly proportional to the 
resistivity of the metal. If the 
coating and the base metal have 


| a MH CHROMIUM-NICKEL different conductivities, the effec- 


*1% carbon added tive conductivity of the compos- 


Pre-alloyed Powders Assure ite surface layer will depend to 


a large extent upon the thick- 
The Tensile Strength Your Compact Must Have ness of the coating. And this in 
turn will determine the magni- 
tude of the induced eddy current. 








HI 80% Chromium 20% Nickel* 

















Regardless of size, your compact will have greater The magnitude of the eddy 
tensile strength if you combine small amounts of | current is measured, in the Der- 
Metal Hydrides’ chromium-nickel pre-alloyed pow- | mitron, through the effect of the 
| | ders with iron powders. | magnetic field set up by the eddy 


current in opposition to that of 


The comparative results shown in the above chart the source current. . The opposi- 


indicate the highly satisfactory results that can be tion of the two magnetic fields 
expected. You are invited to write now for further lowers the impedence of the high 
information . . . your inquiry will receive prompt, frequency coil, permitting more 
interested attention. current to pass through it. The 
current flow is registered on 4 
meter and the plating thickness 
is determined by plotting this 
METAL HYDRIDES reading on standard calibration 

curves, in comparison with val- 


ues determined by placing the 








INCORPORATED | probe coil on the unplated base 
| metal. 
16 CONGRESS ST., BEVERLY, MASS. (Continued on page 168) 
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NBS, 
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1. By 
rrent, 
PRODUCTION—The tensile strength of a chain 
duced is quickly determined with a 120,000 Ib. Olsen 
e ma- Deluxe Super "L"’ with a special, large testing 
‘ation table in the Yale & Towne Production Laboratory. Yale materials handling equipment has got 
yerse- to absorb rugged service. That is just one of 
2 Toot — mea the reasons why Yale and Towne Manufactur- 
rrent | | yy ing Company uses Olsen Super “L’’ testing 
o the | ; bee machines every step of the way from raw 
t the a” ds 4 7} = material to finished product. 
have rit > aa ji Engineers at Yale & Towne, as in research 
aid 1 & : : and production testing laboratories all over 
2 s) , , the country, know the value of 50 to 1 spread 
* 1 tas > » - of testing ranges; the advantages of range 
ICK- “ . ° . . ° ° 
iis in identification lighting; the dependable accuracy 
agni- of the exclusive Selecdrange Indicating Sys- 
rent. tem; the trouble-free operation; the testing 
eddy | versatility; and the many other features that 
Der- distinguish the Olsen line of Super ““L’’ Univer- 
f the sal Testing Machines. 
eddy For testing results that count, you too can 
at of have the plus values available only with an 
ea Olsen Super “‘L’’. 
ia ee a at ae See your Olsen representative or write for 
i truck wheels with a 120,000 Ib. Olsen Standard Bulletin 47 today. 
Super “L” at the Yale & Towne Research 

The Laboratories. 
on a 
ness 
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~ /83O 

Val- * 

the . OUR WRU ANNIVERSARY 

base ip 


955 Testing and Balancing Machines 
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Measures silver plate or 
stainless 


The Phase-Angle 7 ckne 
Gage, originally designed 








measurement of the thi 





silver plate on staink ; 

Why pour money into wave guides, was developed 
‘ es W. Yates and J. en of +} 
expensive machining es and. <. Sem & th 


$i ma Bureau. The probe consists , 
ion . 
operanions > a mutual inductance transdyq 


and a shielded buckout trang 
former, which is held withj, 


2 
POWDERED about % in. of the specime, 


The two elements are electrical] 
connected and excited with rf 
METAL current in opposition, producing 
output voltages whose phase dif. 


PARTS ference is responsive to the cop- 


ductance of the sample. A phage 


can do the meter, calibrated in mils of sil- 


ver applied to a 0.037 in. base of 





e 5 stainless steel, gives direct thick- 
10 or ness readings based on the effec- 


tive conductivity of the compos. 
much less! ite sample. 


Measures inaccessible areas 


"Tough, intricate parts ready for assembly / Developed by M. Davidson and 
without further processing—at savings of up N. Rahal of NBS, the Wave- 
to 600% over identical machined parts! No guide Plating Quantity Indica- 
wonder industry chooses Powdermet.* tor was originally intended for 

Low-cost PM parts are die-pressed to close measuring—from the outside 
tolerances, have excellent wearability, and a 
wide range of alloys are available—many 
exceeding the tensile strengths of mild steel. 
Through controlled porosity and electrical 
permeability, many special properties are : 
achieved ... such as oil-impregnation for ment of the conductance of th 
life-time self-lubrication. That’s why plated wall. The local conduct- 
Powdermet* parts are often the best parts pos- ance is measured by passing a 
sible for gears, bearings, filters, etc. known amount of direct current 

At Yale & Towne, years of experience and through a portion of the wave 
technological know-how in powder metal- 
lurgy back up every recommendation on PM 
parts for your particular application. 





the amount of silver plated o 
the interior of an L-shaped stee! 
waveguide. The instrument indi 
cates plate thickness by measur 








guide wall, using a pair of elec- 
trodes or probes. By measuring 
the potential between two other 
points in the neighborhood of 
the current probes, the conduct- 
ance can be determined pro- 


vided the current flow is lami- 
THE YALE & TOWNE MANUFACTURING CO nar, and the linear dimensions 


Powdered (Metal Products Division | of the material are several times 


9335 BELMONT AVE. + FRANKLIN PARK, ILL. | greater than the probe spacing. 


The circuit is designed so that 
a constant voltage is maintained 
across the potential probes by 
varying the current through the 
current probes. The current re- 
quired to maintain the constant 
potential is directly proportional 
to the conductance of the mate- 
rial, and will therefore vary di- 
bins .2 5; .. <agukababhatiecbaaneess cndivess cs cedes feet ae rectly with changes in the thick- 


aia ness of the plate. 
*Reg. Trade Mark —- eT EO EE (Book Reviews on page 170) 


The Yale & Towne Manufacturing Company 
Powdered Metal Products Division 

9335 West Belmont Avenue 

Franklin Park, Ilinois 


D0 Send © Send information on PM parts for attached 
Booklet specifications or drawings. 


Get your copy 0 Have a Yale & Towne Powdered Metal engineer call on me. 


of this informative 
new | klet COMP OIY so oc cc cccccccccceccccsccccces oeececcccess eeeeesecece 


nee cate es eos ee eee ees ee ees ee eed) 
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Pith the help of EPON 


aah 


Motor stator 


becomes pump = 
housing as well- 


in new, ultra-compact, 








Why not combine the pump 
and the motor? Put a gear pump 
inside the motor stator, encase 
the stator in plastic, and you can 
build an entire motor-compressor 
in the space occupied by a con- 
ventional motor alone! 

Wetmore Hodges and Associ- 
ates have done just that. But 
along the way, they ran into an 
unexpected problem. With the mo- 
tor stator doubling as the pump 
housing, it had to be pressure 
tight .. . free of voids. This was 
impossible to achieve with stand- 
ard potting compounds. 


New Compressor 
(left) takes only 
27% of the space of 
a conventional unit 
(right). It has only 
10% as many parts, 
weighs 58% less, 
and will cost much 
less to produce. 


Assembled stator 
(left). Finished stator 
(right) has been 
potted with Epon 
resin formulation. 
New compressor 
was developed by 
Wetmore Hodges 
and Associates, 
Redwood City, 


California. 


After hundreds of plastic form- 
ulations were tried, an Epon 
resin-based compound solved the 
problem. The Epon-impregnated 
stator proved to be pressure tight, 
stable mechanically and fully re- 
sistant to Freon at 350 psi, at 
temperatures as low as -—20° F 
and as high as 250° F. Important 
too, Epon resin has excellent di- 
electric properties; is impervious 
to air, oil and water. 

If you, too, are interested in 
plastics for electrical applications, 
write for technical bulletin ‘““Epon 
828 in Casting Applications.” 
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SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenue 
New York 17, New York 


Atlanta - Boston + Chicago. 
Cleveland + Detroit + Houston 
Los Angeles - Newark « New York 
San Francisco « St. Lovis 
IN CANADA: 
Chemical Division, Shell Oil 
Company of Canada, Limited 
Toronto + Montreal « Vancouver 


For more information, turn to Reader Service Card, Circle No. 339 
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Hioh Alloy rings for jet 
engines ...we did the casting and 
rough finishing and the customer did the cutting and 
final finishing. 


Centrifugally cast metal gives an exceptionally fine, dense, 
uniform grain structure. The strength of the metal ap- 
proaches that imparted to a bar or ingot when it is hot 
forged. It produces an ideal metal for the tough service 
required of jet engine parts. 


Incidentally, as evidence of our knowledge of and experi- 
ence with tough alloy castings — static as well as centrifu- 
gal — the records show very few rejections by this engine 
manufacturer who subjected each of the many rings we 
furnished to his own very rigid tests. 


May we suggest that you let Duraloy work on your high 
alloy castings — chrome iron, chrome nickel or nickel 
chrome? We have the experience and facilities for turning 
out high quality castings. 


3 Rm, 8 
THE UUNALUT company 


For more information, turn to Readers Service Card, Circle No. 403 
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Books... 


Glass Reinforced Plastics. 
ited by Phillip Morgan. P},;), 
phical Library, New } 

1954. Cloth 6 by 9 

Price $10.00. 


E 


This book presents inform. 
tion on the chemistry desic, 
molding processes and major aD. 
plications of glass reinforce, 
plastics from the British viey. 
point. 

It consists of fifteen chapter, 
each written by a specialist j, 
the area covered. Subjects jp. 
clude properties of glass fibers 
chief resins for bonding they 
fibers, production methods fo; 
laminates and fields of applica. 
tion. Most of the chapters ar 
followed by lists of references ty 
the periodical and patent litera. 
ture. 

Although this volume has bee; 

prepared to present the essentia 
facts on this group of materia|; 
for the general reader, sufficient 
detail has been included to mak 
it valuable reading for the spe- 
cialist in the field. 
NASC Titanium Symposium. 
Published by National Standard 
Association, Washington 4, D. | 
Looseleaf, 9 by 11 wn. 419 p 
Price $4.00. 

This volume contains the re 
port of the first national sym- 
posium for titanium standard 
parts which was sponsored )) 
the Aircraft Industries Associa- 
tion. 

The symposium was divided 
into four sessions dealing with 
Government Plans and Program; 
Production; Fabrication; and 
Aircraft Applications. Each ses- 
sion consisted of a number of 
formal papers which were pre 
sented to stimulate discussion. 
Subjects covered included Gov- 
ernment research projects applic- 
able to the fastener industry, 
evaluation of titanium as a fast- 
ener material, the extrusion of 
titanium alloys, fabrication of 
titanium fasteners, application of 
powder metallurgy to titanium 
fabrication, fatigue strength of 
titanium alloy bolts and titanium 
for jet engine bolts. Each group 
of papers is followed by a repor' 
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choose CRUCIBLE COLD ROLLED STEELS 






Crucible 


FEBRUARY, 1955 


for finer finish... better edges...c/oser tolerances 


Crucible’s complete quality-control during production of cold rolled 
alloy specialty strip steels means extra performance in your shop. And 
Crucible-patented production equipment makes possible cold rolled 
steels with finer finish, better edges, greater physical uniformity, and 
closer tolerances. 

At Crucible, the country’s leading producer of special purpose steels, 
you'll find a group of metallurgists experienced in cold rolled steels 
who are ready to help you develop your specification. You'll get the 
steels you choose fast, too, for Crucible cold rolled stocks are large.. 
both in coils and cut lengths. 

So come to Crucible for all your cold rolled steel needs. Crucible 
Steel Company of America, Henry W. Oliver Building, Pittsburgh 30, 
Pennsylvania. 


first name in special purpose steels 


Steel Company of America 
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PROTECTING JET ENGINE PARTS 
we SICON Silicone Coating 


Se 
Allison J-35 A-35 assembly of Solar-built 
parts. SICON is used as a protective coating 
on combustion chambers, oft-frames, other 
jet engine ports, ond afterburners. 


HEAT RESISTANCE UP TO 
800°F. plus 
EASY APPLICATION 


An example of how SICON 
solves Finish Problems 
for Design Engineers. 


@ijet engine parts made by Solar Aircraft 
Operator masks end of combustion are fabricated from special aluminized 
chamber with simple cardboard steel to meet conditions of extremely high 
shields as he applies SICON finish temperatures. Certain welding operations 
a eet Sets a ae COPY. destroy the aluminized surface, and at such 
critical poigts SICON was first stesell as 
a touch-up finish to renew vital protection 
needed. SICON proved stable under sear- 
ing heat tests due to its strong film adhe- 
sion and excellent heat resistance charac- 
teristics, also so easy and fast to apply that 
many pafts are now given an all-over 

SICON coating. 

Rigorous heat tests have proved SICON 
best for many other products such as 
automobile manifolds, exhaust pipes, fur- 
naces, and heaters. SICON is easy to apply, 
by brush, spray, or dip, to any chemically 
clean surface; and in many cases can be 
either air-dried or baked. 

Decorative colors for lower temperature 
needs—whites, beiges, tans, and other 

This J-35 afterburner shroud as- shades, all with excellent retention of 


sembly has been masked at critical . ° 
hole patterns and threaded attach- color and vg in the 550°F. range, are 
ments before being sprayed with now available. 


SICON silicone coating. 


Write us about your problem. If a SICON formula- 
tion is indicated we will provide a sample based on 
color and temperature requirements. 


IDLAN DD Gadushial Finishes Ce 


EAST WATER ST., WAUKEGAN, ILLINOIS 
ENAMELS*+SYNTHETICS-LACQUERS+VARNISHES 


For more information, turn to Reader Service Card, Circle No. 429 
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Books... 


of the discussion whic} 
the session. 

The symposium is ar 
review of the status of tita 
as a fastener materia] parti 
ular and should be ad 
every engineer interested in that 
field. All those interested jp t 
tanium in general will also fin, 
much of value in this book. 


Materials for Product Develop. 
ment — 1954. Published ty 
Clapp & Poliak, Inc., New York 
17, N.Y., 1954. Cloth, 9% by 6Y, 
in. 160 pp. Price $7.50. 

Proceedings of the Second Ba. 
sic Materials Conference are eoy- 
ered in this volume. The Basic 
Materials Conference was organ. 
ized to provide a meeting ground 
where engineers could discuss 
materials problems broadly. 
Here, metallurgists, ceramists 
plastics engineers and _ others 
have the opportunity to learn of 
developments in related fields 
which can assist in solving their 
own problems. 

The book is divided into six 
sections, each containing one or 
more papers delivered at the con- 
ference. The sections discuss ma- 
terials of the future; metal fornm- 
ing processes such as precision 
casting, powder metallurgy, 
forging extrusion and stamping; 
non-metallic materials including 
plastics, carbon-graphite, ceram- 
ics and glass; adhesive bonding 
of metals and plastics; corrosion 
protection; and materials man- 
agement, a discussion of the pro- 
cedures for installing and oper- 
ating a materials department. 
Each section contains also sev- 
eral pages of questions and an- 
swers which featured the discus- 
sion period following delivery of 
formal papers. 

The papers and discussion pre- 
sented in this volume can be read 
profitably by any engineer who 
is concerned with materials se- 
lection. 


Engineering Metallurgy. £. . 
H. Lips. N. V. Philips Gloeilam- 
penfabrieken, Eindhoven, The 
Netherlands (distributed in the 
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» stronger than steel by weight ® resistant to abrasion 

» dent-proof e high in impact strength 

® rust-proof ® non-splintering 

» rot-proof ® extremely light 

*® translucent or opaque ® sound and heat insulating 
unbothered by weather ® integrally colored 


... BASEMENT HATCHWAYS 


Hatchways of reinforced Vibrin, for example, could be strong 
enough to stand on, yet extremely light and easy to open. 
There'd never be any need for painting, either, to protect or 
beautify—the color would be built-in, permanently... would 
never scratch or wear off. 

Cold frames and greenhouses of this same material would 
have all the sunlight translucency and transmission of benefi- 
cial ultraviolet light needed—yet protect against extremes of 
weather. There'd be no danger from stones, storms, hail—no 


\ Naugatuck 


neRE’s REINFORCED VIBRIN axeuiins 






” 
















... GREENHOUSES 


need for gentle handling—reinforced Vibrin is practically inde- 
structible. 

There are a lot of excellent reasons why reinforced Vibrin 
is just the material for these applications. And for thousands 
more. Already proved in hundreds of products, from auto 
bodies to building skylights, from toboggans to truck trailers 
to bath tubs, it’s the structural material you ought to get to 
know...and use. 

Better write the address below today. 


Chemical 





a 


Division of United States Rubber Company 
Naugatuck. Connecticut 





BRA NCHES: Akron * Boston * Charlotte * Chicago * Los Angeles * Memphis * New York * Philadelphia * IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices + Cable Address: Rubexport, N.Y. 


For more information, turn to Readers Service Card, Circle No. 406 
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DUREZ PHENOLICS 


make things BRIGHTER [or buyer and seller 





In many products the self-insulation of 
Durez plastics earns them top rating 
among modern materials. For others, 
it’s their heat resistance in combination 
with other wanted properties. 

But for years, Mrs. America’s work 
days have been brightened materially by 
the corrosion resistance of one group 
of Durez phenolics. Unaffected by mild 
acids vw 3 alkalies, these materials in 
molded agitators remain smooth- 
surfaced for years, protecting delicate 
fabrics and assuring efficient cleaning. 

Now the same consumer benefit is 
being extended to dishwashers with an 
impeller that sends steaming sprays of 
super-heated water through the entire 







MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many Combinations. 


PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


For more information, turn to Reader Service Card, Circle No. 425 


washing compartment. In both types of 
product, manufacturers obtain the eff- 
ciency of undulated or convoluted 
shapes with the economy of molding 
in one piece. 

Pre-eminently the plastics of hard- 
working parts, yet widely used for their 
attractive appearance, Durez phenolics 
may make things brighter for your 
products...in production costs or sales 
appeal or both. Call freely on our 34 
years of specialized experience for help. 
And let us send you “Plastics News. 


Durez Plastics & Chemicals, Inc., 1402 
Walck Road, North Tonawanda, N.Y. 


Export Agents; Omni Products Corporation, 
464 Fourth Avenue, New York 16, N. Y. 





RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 
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Books... 
United States by Els. r Pr, 
Houston 6, Texas) 1954, CIpy) 


6 by 9 in. 246 pp. Pric. $6.25 

This book, a publication ;, 
the Philips Technical Library * 
ries, was written to help the en. 
gineer select the most appropri. 
ate material for a specific appj. 
cation. 

The work is divided into seve, 
sections covering § mechanic| 
properties of metals and alloys, 
corrosion, phase diagrams an 
their significance, ferrous alloys, 
nonferrous metals and alloys, the 
heat treatment of metals and the 
working and joining of metals. 

The author gives the essgentia! 
information needed by the engi. 
neering student not specializing 
in metallurgy and the practical 
engineer to demonstrate the role 
of metallurgy in.engineering de. 
sign. From the point-of-view of 
the American student, however, 
it is unfortunate that the engi- 
neering units selected to give 
mechanical and other properties 
for example, kg/sq mm and tons 
sq in. are not those which he 
would normally use. A third set 
of values in psi, for example, 
would have added to the utility 
of this book for American reat- 
ers. 


Nickel in Iron and Steel. A. \. 
Hall. John Wiley & Sons, Inc., 
New York, N.Y., 1954. Cloth, 6 
by 9 in. 595 pp. Price $10.00. 
This is the second in the new 
series of Alloys of Iron Mono- 
graphs sponsored by the Engi- 
neering Foundation. The book is 
a comprehensive review of the 
important published data on the 
use of nickel as an alloying ele- 
ment in steel and cast iron. 
The book is divided into 19 
chapters, the first dealing with 
the occurrence of nickel and the 
refining of nickel ores. The res! 
of the book is concerned with 4 
diseussion of the effects of nickel 
additions on physical and me 
chanical properties, structure, 
heat treatment, corrosion resist 
ance and weldability. Cast and 
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General Plate 
TRUFLEX® Thermostat Metals 


Give Accurate 


Temperature Response...Cut Costs 


General Plate Truflex Thermostat Metals pro- 
vide a sure way to get reliable performance and 
at the same time cut costs of products requiring 
temperature control, indication or compensation. 


Advanced General Plate production methods 
coupled with the best equipment available insure 
close tolerances on all properties and dimen- 
sions. This maintains positive consistency in 
thermal, mechanical, and electrical perform- 
ance. With no variation from lot to lot rejects 
are eliminated, costly adjustments are minimized. 


General Plate Truflex fabricated assemblies 
are engineered and manufactured to your 
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For more information, turn to Reader Service Card, Circle No. 383 








Strip Stock 





specifications, ready for 
installation into your prod- 
ucts. They eliminate costly 
fabrication problems... 
needless special equipment 
... experimental work and 
expensive calibration. 


However, if you prefer to make your own assem- 
blies, General Plate Truflex Thermostat Metals 
are available as strip in extra long coils or flat 
cut lengths manufactured to your material 
specifications. 


W rite for information and engineering assistance. 


You can profit by using 


General Plate Composite Metals ! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


62 FOREST STREET, ATTLEBORO, MASS. 
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“CREATIVE EXT U IONEERIN “ 


CAN HELP YOU CUT MANUFACTURING COSTS 


. . IMPROVE PRODUCT QUALITY 


Pe’. Creative “‘Extrusioneering”’ is more than 
just a designing and mill service. It’s an ex- 
panded assistance program designed to help 
you create new aluminum extrusion applica- 





tions for your product... applications that 
will cut manufacturing costs and improve pro- 
duct quality. Because PE’s staff of competent 
engineers have wide experience in all types of 
fabricating operations, they can provide in- 
valuable aid in helping develop ideas that will, 
for example, reduce fabricating costs, simplify 
assembly, eliminate machining operations, 
and provide greater stability and strength. 
Why not call in a PE engineer without obliga- 
tion and let him analyze your product for 
possible cost-cutting extrusion applications. 


PE aluminum extrusions are produced under 





the latest methods of scientific quality control 
... facilities are complete from billet casting 
to finished extrusion. PE specializes in the job 
of PRODUCING EXTRUSIONS ONLY .. . they 
do not fabricate, they do not manufacture 
any other product. Your inquiries receive 
personalized and confidential attention. 


FREE 12-PAGE BULLETIN 


Write today for free technical bulletin 
illustrating and describing PE services and 
advantages of the aluminum extrusion 
process. 


PRECISION EXTRUSIONS 


727 ©. GREEN AVENUE _ BENSENVILLE, ILLINOIS 
Phone: Bensenville 98 Chicago TUxedo 9-1701 


For more information, turn to Reader Service Card, Circle No. 396 
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Books... 





wrought steels and cast 
discussed. A bibliogray 


NS ars 
Of al. 
cluded. 
Like the preceding books in the 
series, this monograph has been 
reviewed in manuscript form by 
a committee of experts in the 
field. 7 

This book should be on the ref. 
erence shelf of every metallyr. 
gist and engineer concerned with 
the selection or specification of 
ferrous metals. 


most 800 references is 


The Riveting of Aluminum. 
Published by The Aluminum De. 
velopment Association, London, 
England, 1954. Paper 5 by 8 in, 
63 pp. Price 30¢. 

The first edition of this bulle- 
tin dealt with rivets up to %-in, 
diameter and was largely con- 
cerned with aircraft practice. In 
revising the publication, cover. 
age has been broadened to in- 
clude the needs of users in rivet- 
ing every type of structure. The 
bulletin opens with discussion of 
certain factors of a general 
though fundamental character 
such as the choice of rivet ma- 
terial, range of rivet sizes and 
head shapes available, brief notes 
on the manufacture of rivets and 
a discussion on the factors of de- 
sign of riveted joints. The fol- 
lowing sections deal with the 
riveting of light assemblies and 
of large structures. Appendices 
include notes on the mechanical 
testing of rivets and on their 
heat treatment and tables of riv- 
et lengths related to grip thick- 
ness and rivet diameter. 


Mechanical Failures of Metals 
in Service. by John A. Bennett 
and G. Willard Quick. Published 
by National Bureau of Stand- 
ards, Washington 25, D.C. 1954. 
Paper 8 x 10 in. 36 pp. Price 30¢. 
(Order from Government Print- 
ing Office, Washington 25, D.C.) 

This circular (No. 550) de 
scribes 35 cases representing the 
most frequently observed types 
of failures in metal parts. The 
characteristics by which the va- 
rious types of fractures can be 


MATERIALS & METHODS 


































ited 


ns are 

of al. 
cluded. 
3 In the 
AS been 
‘orm by 
in the 


the ref. 
etallur. 
ed with 
tion of 


minum, 
um De- 
ondon, 
Y 8 in. 


3 bulle- 
) %-in. 
ly con- 
ice, In 
cover- 
to in- 
1 rivet- 
e. The 
sion of 
reneral 
iracter 
et ma- 
es and 
f notes 
ts and 
of de- 
he fol- 
h_ the 
es and 
ndices 
anical 
their 
of riv- 
thick- 


fietals 
ennett 
lished 
Stand- 
1954. 
e€ 30¢. 








® Here's your first step to a better 
product—This 26-page, fact-filled 
engineering catalog contains engi- 
neering data and application infor- 
mation on LAVOLAIN, plus the 
complete family of Star Electrical 
Porcelains, Write for a copy. The 
time to do it is now! 





When your product design demands the use of a basic material that 
provides desirable mechanical strength plus good thermal shock 
resistance, take a good look at LAVOLAIN ... another outstanding 
member of the Star family of electrical porcelains. 


This steatite ceramic, possessing high dielectric strength at elevated 
temperatures, is basic for small rods, bushings, resistance wire holders, 
lampsocket buttons, ferrules and switch bases for use in electric 
ovens, roasters, toasters, immersion heaters, and like applications. 

LAVOLAIN can be produced in a wide selection of attractive colors 
to conceal assembly stains or to provide identification of electrical 
circuits or parts of equipment. 

And it’s readily available, too. Our quality-controlled fabricating 
facilities are ready to volume-produce LAVOLAIN porcelain parts to 
close tolerances on automatic machinery to reduce your costs and 
help maintain your production schedules. 

Take a tip from the hundreds of Star customers who are producing 
better products ...and at less cost... with LAVOLAIN. Consider it 
for your product... use it to advantage. Complete engineering data 
and samples are available on request. Write today! 

Star PoRCELAIN ComMPANyY, 39 Muirhead Ave., Trenton 9, N. J. 


J STAR 


porcelain company 





For more information, turn to Readers Service Card, Circle No. 453 
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Vo & Up Covered Welding Electrode, 
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Con be pores: Ame? ican M elding Society, New 

York, N.Y., and American Soi. 

ety for Testing Materials, Phil). 

delphia 3, Pa., 1954. Paper, ¢ }y 

i 9 in. 12 pp. Price 25¢. : 

HERE’S WHY: You can DIAMETER INCHES a A) | Here are standard requir. 
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assures you thoroughly 2s ,_ s electrodes for welding nickel an| 
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non-porous Teflon— Other diameters 
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. T rature ra plied Mathematics, Providence, 
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K Monel, T R FE N TW FE Lp : TRENTWELD stainless steel tubing gives economical, trouble- 


S well as - free service over long periods of use. It’s an ideal choice, for ex- 
1g. STAINLESS TUBING ‘ ample, for applications such as the 60-foot rotary kiln dryer you 
* are looking into in the photograph above... operating at high 
. : temperatures and where corrosive conditions are encountered. 
gives longer | 
In fact, you just can’t buy better tubing than TRENTWELD 
Epoxy . : ‘for any application. That’s because TRENTWELD stainless and 
0 pe ratl ng life hats high-alloy welded tubing is a product of tube mill specialists. Each 
aw, D’- - tube has a uniformly sound weld indistinguishable from the parent 
er, C. K. ‘ metal and just as strong and corrosion-resistant. 


Univer- ee 
of Ap FREE _ write for your copy of Whether or not your job is as large and complex as a rotary 


Relence the new TRENTWELD price calculator. - dryer, you can specify TRENTWELD tubing with confidence. 

— Just a tug at the selector slide gives - And when it comes to tubing sizes and finishes, Trent offers the 
you complete price information ; " : ° ” ” 

and weight per foot of the tubing - widest range in the industry . . . from 1%” to 40” O.D. and up. Next 

size and grade you need. Better - time you have a job involving tubing, remember—you can make it 


send for your free copy now. - better with TRENTWELD. 


TRENT WELD 


non Uni STAINLESS STEEL TUBING 


rsi0N of 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 


For more information, turn to Reader Service Card, Circle No. 417 
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CONSTANT QUALITY 
ano METALLURGICAL 


CONTROL 


assures 


1. UNIFORM MAXIMUM 
PRODUCTION 


z@. INCREASED MACHINING 
SPEEDS 


3. LONGER TOOL LIFE 
resulting in substantial 


dollar savings on your 
finished parts 


we “ 
~ % 


—< 


FOR THE FINEST 
IN 


COLD FINISHED 
STEELS 


CARBON *« ALLOY 
LEADED 


FOUR KEY 
LOCATED PLANTS 


plus 


25 DISTRICT 
OFFICES and SALES 
REPRESENTATIVES 

INSURE 


PROMPT SERVICE 
and COOPERATION 


any time * anywhere 


YCKOFF STEEL CO. 


General Offices: Gateway Center Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 


Works: Ambridge, Pa. « Chicago, Ill. « Newark, N.J. «© Putnam, Conn. 


WYCKOFF STEEL PRODUCTS — Carbon and Alloy Steels * Turned and 
Polished Shafting * Turned and Ground Shafting * Wide Flats up to 12” x 2” 
All types of furnace treated Steels 


For more information, turn to Reader Service Card, Circle No. 308 
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ipplied Vathemai 
dence. ~~ 7 ae 

L740, 3S pp, ph 
grams, graphs, table 
from Library of Congress. Pp 
cation Board Project, Was) 
D.C. Microfilm $2.50, Phot, 
$5.25. The paper contains q ». 
view of problem and desgeri}, 
development of a new cold gq 
ting photoelastic resin for mp! 
ing composite models and 
use in the construction of 
and butt joints. 


Identifying Plastics §[pfp,), 
Spectra of Plastics and Resi 
R. E. Kagarise and L. A. W, 
berger, U.S. Naval Research L 
oratory, May 1954. PB 11143: 
4,1 pp, fold diagram, grapl 
tables. Available from Office 
Technical Services, U. S. De 
of Commerce, Wash. 25, D. | 
$1.50. The infrared absorpti 
spectra of ninety-two plastic a 
resinous materials have. bee 
studied in the region from 2} 
15 microns, and transmittance 
curves are given for 57 repre- 
sentative materials. <A_ usef 
identification procedure based 
the catalog of reference spect 
has been devised in order to sin- 
plify and speed the process 
identifying an unknown plast 
or resin. The advantages 
limitations of this proposed m 
thod are discussed. 


Aging of Organic Coatings |: 
velopment of Methods for Pr 

dicting the Service Life of 
Organic Coatings for Aircraft 

Final Report on Contract NOs 
(s)8697. Bs G. Brand, E. & 
Mueller, E. E. McSweeney, E.\. 
Wyler, F. C. Todd, A. E. Austin, 
C. M. Schwartz, and H. R. Neé- 
son, Battelle Memorial Institute, 
Columbus, Ohio, May 1949. Pb 
114680, 54 pp, graphs. Availabl 
from Library of Congress, Publi- 
cation Board Project, Wash. 2 
D.C. Microfilm $3.00, Photocopy 
$7.75. This report summarizes 
all phases of this investigation 
which has concerned itself pri? 
cipally with the developme!! 


MATERIALS « METHODS 












8, Py 
Wash. ) 
[ hoto 


09 tisas 
INS a yp 


deseribe: 


COld ge 


for mak 


and its 


Mm Of fa 


Infrar: 
d Resin 


A. Wein. 
arch Lab. 


B 111438 


, graph 


Office ft 


S. Dep 
25, D. | 
bsorpti 
lastic an 
ives. beer 
rom 2 
smittanc 


D7 repre- 


A usefu 
based 


e€ spect 


ar to sim- 


rocess of 
n plast 
iges a 


osed me 


ngs [e- 
for Pre. 


Life of 


Aircraft. 
ict NOa- 
EE, &. 
ey, E.N. 
. Austin, 

R. Nel- 
nstitute, 
949. PB 
{ vailable 
3, Publi- 
Tash. 25, 
hotocopy 
ymarizes 
stigation 
elf prin- 
lopment 


‘HODS 











IMPELLER DISPOSER 


One of four Mueller 
Bross Co. parts in mod- 
ern waste disposal unit. 
Completely dependable 
in daily operation. 


IN INDUSTRY 


CONNECTING ROD 


Forged from “600” 
‘ries metal. Over two 
nillion connecting rods 
produced without re- 
corded failure, 





MUELLER BRASS CO. 


FORGINGS 


ARE MADE TO LAST! 


QUALITY PARTS AND PRODUCTS 





WINDOW HARDWARE 


Forged of 
bronze. Can be furn- 
ished in aluminum or 
chrome finish as desired. 
Retains original beauty 
indefinitely. 


\ 























ACTUATING GEAR 


Forged from special 
Mueller Brass Co. alloy. 
Must take constant 


pounding. 





BURNER HEAD 


Forged of aluminum 
for installation in gas 
stove. Lightweight yet 
strong. 





AUTOMOTIVE GEAR 


Forged of “600” series 
metal for use in auto- 
motive automatic 
transmission. Re- 
placed part that was 
giving constant trov- 
ble; solved costly 
problem. 


FORGED AND MACHINED 


BRONZE AND ALUMINUM 


OR MAGNESIUM 


OF BRASS, 





IN AVIATION 





SUPPORT MEMBER 


LANDING GEAR 
TORQUE ARM 


These aluminum forgings provide the same 
strength as steel yet weigh only 1/3 as much. 
Smooth bright surfaces save machining time 
and eliminate costly finishing. 





INSTRUMENT 
HOUSING 


Specially designed 
forged housing for 
sealing diaphragm in 
aviation pressure 
warning unit. 


All Mueller Brass Co. forgings, of which just a few are shown 


here, have a dense, close-grained structure with a high 


tensile strength. Weight savings up to 40% 


are possible in 


the design of parts because of the close tolerances to 
which they can be produced. Less scrap and longer tool 
life result from the easy machinability of forged parts. 
Mueller Brass Co. is completely equipped to design parts 


for your products, specify alloys (including 
alloys developed by our metallurgists), forge, 


special 
machine, 


finish and plate the parts and perform all neces- 
sary assembly operations. Write today for our free 
illustrated 32-page forgings catalog and com- 


plete information about MBCo forged parts 
for your products. 
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MUELLER BRASS CO. port HURON 16, MICHIGAN 
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Methods 
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BT esses, 


Dielectric Materials 


s Research 
whnen your and Development of Composite 
Dielectric Materials. H, N, p, 


customers meyer, Jr., D. C. Dougall, J. H 
Preston, Final Report, 15 Jun 
1952 through 15 Dee. 1959, 
under Contract No. DA36-g. 
sc-42465, Connecticut Hard Ry, 
ber Co., New Haven, Conn, Dy 
1953. PB 114206, 93 pp, photp 
graphs, drawings, graphs, table, 
Available from Library of Cm, 
gress, Publication Board Proje, 
Wash. 25, D.C. Microfilm $45 
Photocopy $12.75. This report 


describes the development and 
fabrication of composite dice. 
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Tell them you have shaved useless ; ; 
pounds off the weight of your product Thorlum-Aiamaae Alloys 
by using a Hackney Deep Drawn Analysis of Thorium-Aluminum 


: Alloys. G. W. C. Milner, J. 1, 
Fgat piace of a heavy cast, forged or Woodhead, Great Britain Minis 
welded-pipe part. 


try of Supply, Atomic Energy 
Many other manufacturers have done Research Establishment, Apr. 
just that—with no sacrifice in strength, 1954. PB 114886, 10 pp, tables 
durability, or vibration resistance. Available from British Informe 
tion Services, 30 Rockefelet 
Plaza, New York 20, N. Y. $4. 
Corrosion Corrosion Tests @ 
Metals and Ceramics. By th 





In addition, your engineering 

department can count on Hackney 
Deep Drawn Shapes and Shells to 
ichieve closer tolerances, smoother staff of the Division of Chemie 
contours, seamless construction. Our Engineering. Compiled by L.D. 


specialized experience can help you Yates, U. S. Tennessee Valle 
design deep drawn parts in functional Authority, 1951. PB 114418, 
shapes to meet your requirements. pp, photographs, drawings, ti 
Write today for additional details. grams, tables. Available fm 
Superintendent of Documetlt 
BR ecstasy eae Government Printing Of 
Can be made in Wash. 25, D. C. $.20. This 
te Gitedicas LAICNIFE | port is a compilation of compé 
from many metals. , snnnsra tive corrosion rates of mill 
commercial metals ceramic ™ 
terials in reagents such as ml 
| eral acids and salt soluti¢ 
Pressed Steel Tank Com pany | Tests were made in phosphor 
Manufocturer of Hackney Products and nitric acids, fluorine @ 
1442 South 66th St., Milwaukee 14 * 52 Vanderbilt Avenue, Room 2019, New York 17 * 24) Hanna | pounds, acidified magnesill 


Bldg., Cleveland 15 * 936 W. Peachtree St., N.W., Room 111, Atlanta 3 * 208 S. LaSalle St., . : ; 
Room 788, Chicago 4 * 559 Roosevelt Bidg., Los Angeles 17 * 18 W. 43rd St., Room 11, Kansas chloride, copper ammonium 


City 11, Mo. * 136 Wallace Ave., Downingtown, Pa. tate, and ammonium nitrate. 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS | (Reports continued on page 18!) 
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A well-known handbag manufacturer who'd been 

having a problem getting a beautiful finish on brass fram ~ 
at a low production cost called on Bridgeport’s 

Technical Service for assistance. 


Here’s the case history: After careful study of his 
problem, a Bridgeport Fine Grain Brass — custom made 
to the exact grain size best suited to the manufacturer’ s 
requirements — was recommended. This vanity case 
quality metal was selected because the fine grain surface 
needs little finishing and the brass works well. Look 

at those 90° bends, for example, and notice how the 

brass is stiff enough to hold the cloth of the bag by itself. 


By using Bridgeport Fine Grain Brass and improved 
techniques, a beautiful, lustrous finish was attained and 
production per man in the finishing department 
increased five times. 


This is another case history to prove that no single 

fine grain brass can do all jobs well. A whole range of fine 
grain sizes is available, and since there is no one pat answer 
for all finishing problems, Bridgeport recommends the 
exact fine grain size only after consideration of all factors. 


To find out how Bridgeport can help you improve 
your product and lower manufacturing costs with the 
right metal for your needs, call your nearest 
Bridgeport Sales Office. 


Write for a free copy of Bridgeport’s folder on Grain Size — 
“The Fourth Dimension.” 


Handbag product of The Randolph-Rand 
Corporation, New Rochelle, New York. 


BRIDGEPORT BRASS,, 


COMPANY @ BRIDGEPORT, CONNECTICUT 
Serving Industry With a Network of Conveniently Located Sales Offices and Warehouses 


Mills at Bridgeport, Conn., Indianapolis, Ind., and Adrian, Mich. 
'n Canada: Noranda Copper and Brass Limited, Montrec! 


Visit 


Meta 


ridgeport’s booth 1015 at the National 
Exposition in Chicago, November 1-5. 
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CMP COLD ROLLED fi | ¥ 


STRIP STEEL 
(NON-SCALLOPING QUALITY) 


eliminated earing 
and an extra operation 


O 


wit an MP re 
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Com , los orm Gly 
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S-Work® ling © Possible aSSembly of 


the Cold Meral Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES New York ° Cleveland . Detroit ° Indianapolis 
OFFICES: Chicago ° St. Louis . Los Angeles . San Francisco 
LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND ALLOY 
GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 

THE COLD METAL PRODUCTS CO. OF CALIFORNIA 

2131 South Garfield Avenue, Los Angeles Phone: RAymond 3-4581 
THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 
PRECISION STEEL WAREHOUSE, INC. 


4425 W. Kinzie, Chicago Phone : COlumbus 1-2700 
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NEWS OF ENGINEERS 


Herbert B. Gausebeck },. been 
promoted to manager for pp, 
gram development at Armour Re. 
search Foundation, Illinois Ing, 
tute of Technology. 

Dr. Maurice J. Day has been ap. 
pointed director of research anj 
development, Crucible Steel (, 
of America. Dr. Day was a 
merly associated with the Ap. 
mour Research Foundation, I]j. 
nois Institute of Technology, x 
assistant director in charge of 
program development. 

Dr. A. R. Matheson has joing 
General Plate Division of Metals 
& Controls Corp. as product man- 
ager. 

George W. Kessler has been a). 
pointed chief engineer of Babcock 
& Wilcox Co.’s Boiler Div. 
Abraham Krasnoff has bem 
named vice president, Micro Me- 
allic Corp., a Pall Filtration Con- 
pany. 

Charles J. Chaban has been )- 
pointed research director ani 
William A. Corry has been named 
laboratory manager of Lander 
Corp. 

Maurice W. Horrell, director 0/ 
engineering and assistant genel- 
al manager of the Bendix Con 
puter Div. at Los Angeles has 
been promoted to general mati: 
ger. Other major appointments 
announced by Bendix Aviatiol 
Corp, are: E. K. Foster as grou) 
executive in charge of the Ber 
dix Radio, Bendix Television ani 
Broadcast Receiver, divisions, 
York and Cincinnati; and How 
ard Walker as general managt! 
of the York, Pa., division. 
Clarence E. Hawke, vice pres 
dent, Carborundum Co. and gel: 
eral manager of the Refractories 
Div., has retired from active ¢: 
rection of the Division. Boyd ™. 
Johnson, formerly assistant ge! 
eral manager of the Divisio 
has been appointed to succetl 
Mr. Hawke. 


(Continued on page 188) 
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A leading West Coast metal fabricator is helping to make wooden booths deteriorated rapidly. Aluminum construction 
fiatine the classical varnished-wood phone booth as obsolete as the makes roadside phone service practical. Such double bene- 
ector 0! : 
ant gener. hand-crank telephone. Important factor in the redesign fits ... a product both better to make and better to use... 
dix Con: of this familiar landmark was the availability of custom- follow naturally when you use a Harvey extrusion, custom- 
gzeles has designed Harvey Aluminum extrusions, which make up the designed for your product. 
ral man: frame and doors of the new booth. 
ointments Booths are now fabricated in fewer steps and can be ¥ 
Aviation shipped knocked-down in compact cartons. Installation at 
‘ * >. the site takes only minutes, with just four screws required 
ell ‘ ; 
b - for complete assembly. The design blends with the decor of 
vision and i 
Romie modern stores and lobbies, and, best of all, the completely 
and How weatherproof booth can be installed out-of-doors, where . The Men of Harvey have a single objective... | 
manage! i making aluminum work for you. Harvey ex- 
i trusions are a custom product... each is the { 
on. ; MAKING THE MOST OF ALUMINUM... FOR EVERYONE result of a Harvey Field Engineer sitting j 
ice presi down with the customer’s designers and 
and gel jointly planning how the product can be im- { 
fractories H RV proved with this modern metal form. Our ’ 
tive di: newest brochure “Aluminum Extrusions” is ) 
- ' aM » ! a valuable reference source. We will be glad 
_—e™ ] ' to send you a copy. 
at een umimnum ! | 
Division, ee ee ! 


HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA 


nah 
> succes BRANCH OFFICES IN PRINCIPAL CITIES 


An independent producer of aluminum extrusions in all alloys and all sizes; special extrusions, press forgings, hollow sections, structurals, rod and bar, forging 


ipe, tubes, impact extrusions, aluminum screw machine products and related products. Also similar products in alloy steel and titanium on application 
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Westinghouse Electric Corp., 
Beaver, Pennsylvania 


The Westinghouse Life-Linestarter provides positive protection 
against dangerous overload and motor burnout. This overload 
protection is accomplished by means of Chace Thermostatic 
Bimetal in the form of a snap-action, disc type of overload relay. 
This is a precision device, more reliable than conventional solder 
pot type relays since the bimetal disc retains its precise calibra- 
tion over years of operation and is not affected by oxidation. 


HOW IT WORKS 


The overload relay is furnished set for hand reset operation. 
The relay may be set for automatic reset, hand reset or hand 
reset with no manual means of opening the contacts. 


Under overload, the temperature of the heater element adjacent 
to the Chace Thermostatic Bimetal disc increases. When the tem- 
perature rise attains a predetermined level, it causes the bimetal 
disc to deflect from a normally concave to a convex position. The 
impact of the disc against the moving contact arm forces the 
contacts to open and break the coil circuit, opening the starter 
contacts and stopping the motor. When the bimetal disc cools, it 
snaps back to its normally concave position. After the cause of 
the overload has been eliminated, the relay is easily reset and 
the motor again started. The bimetal disc cannot be damaged 
by attempted reset at any time during its cooling period. 


Chace Thermostatic Bimetal is available in 29 different 
alloy combinations, in strip, coil or in complete elements, 


fabricated to customer specification. Send for our new, . 


free booklet, ‘Successful Applications of Chace Thermo- 
static Bimetal,’’ containing valuable engineering informa- 
tion for designers of thermally responsive devices. 


W. M. CHACE CO. 


Theunodstalic Bimetal 


1615 BEARD AVE., DETROIT 9, MICH. 
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Richard T. Myer has 
pointed chief metallurgist of ‘. 
Aluminum Fabrication |] ie 
ser Aluminum & Chemica] Cor 
John A. Morgan has been elect, 
vice president of Glas Fibers 
Inc. and appointed general map. 
ager of the Western Div. M. Dean 
Worcester, formerly genera 
manager of the Western Diy. 
has resigned as vice president 
the company. 


Ara A. Cambere, formerly vic, 
president and director of Olive, 
Iron and Steel Corp., was named 
assistant to the president, Stew. 
art-Warner Corp. 

Hjalmar Nilsson, plant engine; 
of Magnesium Co. of America 
since 1947, has been appointed 
chief engineer. 

Dr. William Firestone has bee; 
appointed to the newly created 
position of assistant chief engi- 
neer, Research Dept., Communi 
cations and Electronics Div. 
Motorola. 

Richard B. Young, former 
treasurer of Acushnet Process 
Co., has been elected vice presi- 
dent of the company and genera! 
manager of the Rubber Div. 
Dr. William R. Clough and Ar- 
thur L. Geary have joined Elec- 
tro Metallurgical Co.’s Metal Re- 
search Laboratories as_ senior 
research assistants. 

Hjalmar A. Anderson was re- 
cently appointed chief project 
engineer, Lindberg Industrial 
Corp. 

Cyrus E. Brush has been named 
vice president, American Brake 
Shoe Co. 

Edwin C. Evans has been made 
vice president and assistant gen- 
eral manager, Behr-Manning 
Corp 

Fred W. Arndt has been appoint: 
ed chief engineer, Heil Process 
Equipment Corp. 

Carl J. Pfeifer has been elected 
president of National Cored 
Forgings Co., Inc. 

Harry C. Platt has been elected 
executive vice president, Engi- 
neered Castings Div., American 
Brake Shoe Co. 


(Continued on page 191) 
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r, G. Gehisen has been appointed 


0 connector 
managt 


lectrical 
endycts. Joy Manufacturing Co. 
nrou . 


Kennedy, Jr. has been 


Joseph : | 

5 named president in charge 
’ Cop] veld Steel Co.’s Ohio 
Ol i 
Seamless lube Div. 


pr. Leland G. Cole has been ap- 
rector of the dynamics 
laborato? Aeronautical Div., 
Robertshaw-Fulton Controls Co. 
Other new staff appointments to 
the Division’s research and de- 
velopment laboratory are Dr. W. 
M. Roberds and Maynard D. Mc- 
Farlane, as research scientists, 
and C. J. Thompson as chief de- 
sign engineer. 

J. Walter Gulliksen, formerly 
general superintendent, Wor- 
cester Pressed Steel Co., has been 
appointed general factory mana- 
ver, Chase Brass & Copper Co., 


. | 
nointeda 


Ine. 

Dr. Robert H. Krieble has been 
named manager of the Chemical 
Development Dept., Chemical and 
Metallurgical Div., General Elec- 
tric Co. Dr. Krieble succeeds Dr. 
Alphonse Pechukas who has 
been appointed to the post of 
Consultant-Materials and Proc- 
esses, Engineering Services Div. 
Dr. R. L. Bateman has been ap- 
pointed to the newly created po- 
sition of director of product de- 
velopment, Carbide and Carbon 
Chemicals Co., a Division of Un- 
ion Carbide and Carbon Corp. 
W. A. Woodcock has been ap- 
pointed manager, Fine Chemicals 
Div., to succeed Dr. Bateman. 
Clinton B. Fleming has been ap- 
pointed chief industrial engineer 
at Laclede-Christy Div., H. K. 
Porter Co., Ine. 

Douglas C. Albright has been 
named director of manufacturing 
and Donald W. Coulson, produc- 
tion superintendent, Coleman 
Co., Ine. 

Linwood A. Walters has been ap- 
pointed development manager of 
the Durite Dept., Chemical Div., 
Borden Co. 

Col. Richard L. Hopkins has 
been appointed vice president, 
American Electro Metal Corp. 


Continued on page 192) 
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AV al —iano]6 am ole) dialemnioys 


a material 


that withstands 


VIBRATION... 


MICARTA will 


without effect. It resists pressure . 


stand up under severe vibration. It can take repeated shocks 


.. fights corrosion... can’t rust. It’s an 


ideal insulator. It will not fuse. It can be accurately fabricated, easier and 


more economically than metal. How can this unusual combination of physical 


properties serve and save for you? Use the coupon for the complete story. 
J-06584 


In the Textile Industry Micarta 
is serving in applications like 
shuttles, bobbins and spinning 
buckets. 


; 





Westinghouse Electric Corporation, Trafford, Pa. 
Micarta Division, Attention: L. A. Pedley 


Sir: (Please check one) 
[| Please have your representative call 
|_| Please send me complete facts 

on MICARTA 


Name. 





Company = 
Address 
City_ 


Zone State_ 


M&M-2-55 
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KENNAMETAL 
with the hardest steet 


In mechanical devices, deflection of parts under load 
is always a problem. Consequently, one of the most 
important measures of serviceability of any material 
is its Young’s Modulus of Elasticity . . . the extent to 
which the material will deflect under load. 


Compare, for instance, the Young’s Modulus of 
Elasticity of the hardest known alloy steels with that 
of Kennametal. Steel has a YME of approximately 
30 million p.s.i., compared to Kennametal’s 90 million. 
Under a given load, Kennametal will deform only 
1g as much as steel. Or, to reach the same degree of 
deflection, you can load a Kennametal part from two 
to three times as much as the part made of steel. 


This characteristic of Kennametal, in addition to its 
extreme hardness, high strength and resistance to 
corrosion and abrasion, is being used to great advan- 
tage in a variety of applications. Why not put it to 
work for you? For additional information and a copy 
of Bulletin C-53, write: KENNAMETAL INc., Latrobe, 
Pennsylvania. 


*Kennametal is the registered trademark of a series of hard 
carbide alloys of tungsten, tungsten-titanium and tantalum. 
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news of | ENGINEERS 


Martin L. Carson, for; 
eral manager of Allis 
Manufacturing Co.’s Ty 
Works, has been placs 
cial assignment in the 


Y Ben- 
ilmers 


the vice president in charge , 
the General Machinery Diy, y, 
Carson will be replaced by L. w, 
Long, formerly general manage 
of the firm’s Boston Works. bia 
F. Chipman, assistant chief engi- 
neer, Switchgear Dept., steps y 
to take Mr. Long’s position. 
William C. Vokolek has been 
named vice president and works 
manager of the Franklin Stee! 
Div., Borg-Warner Corp. Edward 
W. Clark, works manager of the 
Calumet Steel Div. of the con- 
pany has been made a vice presi- 
dent of the division and will als 
continue to serve as works man- 
ager. 

Andrew R. Wardrop has been ap- 
pointed general manager of Ford 
Motor Co.’s Dearborn General 
Manufacturing Div. Mr. Wari- 
rop was previously assistant gen- 
eral manager of the company’s 
Metal Stamping Div. 


NEWS OF COMPANIES 


Pennsylvania Salt Manufactur- 
ing Co. has acquired Gilron 
Products Co. 
Bendix Aviation Corp. has al- 
nounced that its Eclipse-Pioneer 
Foundries Div. will now be 
known as Bendix Foundries. 
Printed Circuits, Inc. 36 Tunxis 
Ave., Bloomfield, Conn., is a new 
company organized for the de- 
sign, engineering and manufac- 
ture of all types of printed circuit 
boards. 
California Metal Enameling Co. 
has announced acquisition of 
Seaporcel Pacific, Inc. 
Carborundum Co. has just com- 
pleted two new warehouse and 
office buildings near Los Angeles 
and San Francisco, and has re 
organized sales, engineering and 
other services in the West into 
what is now designated the Pa- 
cific District. 

(Continued on page 194) 
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Tunxis 
s a new 


CASE HISTORIES FROM 
MT. VERNON FILES 


enamel esas rere ari 


Think of it! An iron that presses efficiently 
both steam and dry, with 21 sq. in. of ironing 
surface —yet it weighs only 28 ounces, and 
folds into small space for traveling. That's the 
new ‘‘Stewardess,’’ made by Landers, Frary & 
Clark, New Britain, Conn. 


One basic reason this traveling iron is so 
sturdy yet so light is that the sole plate is 
of die-cast aluminum, made to the designer's 
exact specifications by Mount Vernon. The die- 
cast sole plate, containing a groove to hold the 
heating element, makes assembly quick, simple, 
economical. 


Today as never before, die casting is help- 
ing manufacturers in widely separated fields to 
production economies and sturdy, reliable per- 
formance. For die-cast parts combine strength 


with light weight — and even with intricate de- 
signs die casting is done to such close tolerances 
you need little or no machining. 


Mount Vernon can help you make the most 
of these die casting advantages by our com- 
plete Four-fold Service: (a) consultation — to 
help with design and production problems; 
(b) die making—on modern tool and die 
equipment handled by skilled personnel; (c) 
castings — guaranteed ‘‘on grade”’ at all times; 
(d) machining facilities —for handling ma- 
chining operations your castings may require. 


A switch to die casting may profit you tre- 
mendously. Why not consult with us? 


j 


et SRR itt ii tet rey 
TT $335 $333, 28) Tae) as us 





MT. VERNON 
DIE CASTING CORP. 


STAMFORD Swmmwe Gri Cc UT 
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We mold all 
Thermoplastics 
including NYLON 
and KEL-F* in 


sizes up to 60 oz. 


om 
ees: 


* Trade name of 
M. W. Kellogg Co. 


Pictured above is the assembled unit and com- 
ponents for a Television Dial we are producing in enormous quantities for 


the Radio Corporation of America. 


Parts are precision molded, beautifully finished, and accurately as- 


sembled . . . all to the exacting standards set up for us by RCA. 


The Admiral Corporation is another of America’s leading manufactur- 
ers whom we supply with Precision Plastic Moldings. They look to us for 
many of their Refrigerator parts such as Defroster Push Buttons, Vegetable 


Crispers, Butter Storage Units, Lamp Guards, Knobs, etc. 


The Sinko organization is made up of a highly skilled staff of Plastic 
Technicians, equipped with the most modern machinery, and with com- 


plete facilities for: 


® Design and Engineering ®@ Vacuum Distillation Plating 
@ Injection Molding ®@® 2 and 3 Color Plastic Spraying 
® Mold, Tool and Die Making ® Hot Stamping, Painting 


® Metal-Plastic Assemblies 


Fabricating and Assembling 


LET SINKO “KNOW-HOW” HELP SOLVE YOUR PLASTIC MOLDING PROBLEMS! 


SINKO MFG. & TOOL CO. 


3135 WEST GRAND AVE. « CHICAGO 22, ILLINOIS 





BRANCH OFFICES: 


HADDONFIELD, N. J. 
TOM MUCKENFUSS—351 Kings Highway 


MILWAUKEE 3, WIS. 
RICHARD P. VALLEE—2302 W. Clybourn St. 


DETROIT 2, MICH. 
JAMES C. TIFFT—512 Stephenson Bldg. 


DAVENPORT, IOWA 
WILLIAM R. VOSS—3818 Johnson Ave. 


LOS ANGELES, CAL. 
LITTRELL SALES CO.—1432 S. Los Angeles St. 


SAN FRANCISCO, CAL. 
LITTRELL SALES CO.—115 New Montgomery St. 





For more information, turn to Reader Service Card, Circle No. 381 





Pittsburgh Plate Glass Co. 
cently opened its new RB 
Applied Research Lab: 
facilities at Springdal 


Arvin Industries, Inc. } 


ized an Electronic Produ Diy 
to specialize in subcontract work 
on military and indust) elec. 


tronic projects. 

Continental Can Co. h» pur- 
chased Tenco, Inc. of Winona. 
Minn., manufacturers of plastic 
pipe fittings. The Tenco line wil] 
become a part of Continental's 
Plastic Div. 

Cast Optics Corp. announces th 
transfer of its facilities from Riv. 
erside, Conn. to 123 Newman St. 
Hackensack, N.J. 

Van der Horst Corp. has 4) 
nounced a $400,000 expansion pro- 
gram for its Texas plant located 
in Terrell, Texas. 

Pacific Tube Co., Los Angeles, 1 
cently broke ground for a major 
expansion of its Stainless Steel 
Tube Pickling facilities which will 
double its present capacity. 
AiResearch Manufacturing Co., 
largest division of Garrett Corp. 
recently celebrated its 15th birth- 
day. 

Jones & Laughlin Stee! Corp.'s 
new warehouse and_ container 
plant in Lancaster, Pa. began op- 
erations as of Dec. 1. 

Krouse Western Laboratories, 
Inc., 6048 Hazeltine Ave., Val 
Nuys, Calif. is a new laborator) 
specializing in fatigue testing of 
materials, and repeated loading of 
parts and components. 


Enamelstrip Corp.’s new half-mil- 
lion dollar plant at Allentown, Pa 
is scheduled for occupancy on Jal 
1, 1955. 

Torrington Manufacturing Co 
has changed the name of its 
Spring Machinery Div. to the 
Wire Forming Machinery Div. ‘° 
that the name will more adequately 
describe the function of that pal 
ticular phase of the firm’s machin- 
ery operation. 

Ace Heat Treating Co. [is 4 
nounced a change of name to Act 
Metal Treating Corp. in lin with 
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“COMPLETE VENDING SERVICE 





THE YOLOY FAMILY 


High in resistance to corro- 

sion, shock and _ vibration, 

easy to fabricate, easy to 
weld. 


YOLOY 
' el Agha Se (Nickel-Copper) 
iner Low Alloy High Strength 





op- Steel 
Body Model S-7, ; YOLOY E YOLOY IS AVAIL- Boyertown truck bodies, such as 
1 with load (Nickel-Chrome-Copper) ABLE i heet : 
ies, bad capac- Low Alloy High Strength sn sneets, Model S-7 shown above, are service- 
Var ity of 187 cu. ft. Steel plates, strip, pipe, ble f EXTRA YEARS. be- 
: Boyertown Auto ne mechanical tubing, i i ey , , be 
For Body Works, YOLOY C bars, shapes and cause they are fabricated from Yoloy 
ral Boyertown, Pa, (Chrome-Copper) cold finished bars. “E” sheets. 
Corrosion Resistant Steel Due to its nickel-chrome-copper 


content, this tough corrosion-resist- 
ant, low-alloy high strength steel 
reduces dead weight, resists corro- 
sion and lengthens body life. Yoloy 
“E” is also outstanding for its resist- 
ance to vibration and shock—even at 
the lowest outdoor temperatures. 















Co. , 
ts For types of Yoloy available for 
A prompt delivery, phone our nearest 
the District Sales Office. 
so 
rel} 
ar- 
in 
THE YOUNGSTOWN SHEET AND TUBE COMPANY 5 Algrand Yoh 
U g Carbon, Alloy and Yoloy Steel 
eal General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 
Act SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT 
sith AND EMT - MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE - 
iu HOT ROLLED RODS - COKE TIN PLATE - ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES 


For more information, turn to Reader Service Card, Circle No. 321 
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UNITED'S 
PHOSON 
BRAZED 
JOINTS 
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PROVE PHOSON IS BEST 
FOR YOUR JOB — 
LARSE OR SMALL! 


Contact your UNITED 


Welding Supply Distributor 
























for Pressure Piping 
Mean Continual 


Trouble-free Operation at 


Ouse 


New York Life Insurance Co.’s 
Modern 20-Story Apartment 
in New York City 


Here is proof positive of PHOSON’S 
dependable, low-cost efficiency ! 
Engineering specifications for Man- 
hattan House specified all joints be 
brazed between copper tubing and 
threadless wrought copper fittings and 
cast bronze valves for the forced hot 
water heating system to be operated at 
115 PSI at a temperature of 240°. 
Brazed joints were specified to assure 
strong non-corrosive permanently safe 
and PHOSON was 


specified because it had the highly de- 


construction ... 


pendable physical properties so neces- 
sary and the joints could be brazed 


rapidly and at low cost! 


Typical Manhattan House Brazed Joint 


UNITED WIRE 


AND SUPPLY CORP. 
Brazing Alloy Division 
PROVIDENCE 7, R. I. * OFFICES IN PRINCIPAL CITIES 






Ask to see the new United 
* Wire color film “‘When Metals 

are Brazed’’. Write for show- 
ing dates and literature. 





SEND FOR SPECIAL 
PHOSON FOLDER 
NOW |! 





For more information, turn to Reader Service Card, Circle No. 435 
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expansion of its facilities ; 
clude a unique, all-embrax 
al-treating service. 

Lester Engineering Co. 
chased the Phoenix Machine Co. 
As a result, engineering, prodye. 
tion and sales are now integrate, 
under the same management, Les. 
ter-Phoenix Inc., the sales agency 
for the company, will continue un- 
der the name as a wholly owned 
subsidiary. 

Norton Co. will add to its electri 
furnace capacity by building 
new plant in Huntsville, Ala. 


¢ 
] 
Ga 


Minneapolis - Honeywell Regula. 
tor Co.’s Micro Switch Div. has 
opened a new research and product 
development center in Denver. 


Westinghouse Electric Corp. js 
building a new metals‘ plant at 
Blairsville, Pa. The multi-million 
dollar plant for the devolopment 
and pilot production of new metal 
alloys and special castings is ex- 
pected to be completed by Jan. 1 


Air Reduction Sales Co., a divi- 
sion of Air Reduction Co., Inc. re- 
cently held an open house at its 
newest liquid oxygen plant in Riv- 
erton, N.J. 


Drever Co. has moved into a new 
building at Red Lion Rd. & Phil- 
mont Ave., Bethayres, Pa. 

The American Research Corp. has 
announced expansion of its Bris 
tol, Conn. plant. The new additio! 
is designed to double the compa 
ny’s manufacturing capacity. 


NEWS OF SOCIETIES 


Case Institute of Technology 
has appointed J. F. Wallace as 
associate professor in its Metal- 
lurgical Engineering Dept. 

The University of Oklahoma wil! 
conduct its annual Corrosion 
Control Short Course, April 5-7 
at its Extension Study Center. 
The program is sponsored jointly 
by the University and the 
Central Oklahoma Section of 
N.A.C.E. 

The Pressure Sensitive Tape 
Council at its annual meeting 
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Almost NO Limit 








to Bethlehem Drop Forge Designs 


Need some pretty big drop forgings—something weighing 
1 couple of hundred pounds or more? Need some small ones 
running to only a few ounces apiece? Bethlehem can make 
them for you—big ones, little ones, and any weight between 
the two extremes. 

What's more, our shops can furnish an almost endless 
variety of designs. We've made literally millions of drop 
lorgings through the years, in so many designs that we 
could hardly list them all. These forgings have been made 
for customers in the oil, mining, aviation, automotive, 
electrical, and many other industries. They have included 
Such pieces as gear blanks, crankshafts, connecting rods, 


Hooks, wrenches, links, rings, tool parts, etc. 


Ours is a fully-integrated operation that covers every step 
from the making of the steel to the cleaning and inspection 
of the finished pieces. Facilities include modern die-sinking 
shops, steam and board drop hammers to 8000 lb, mechan- 
ical presses to 3000 tons, upsetters 9 in. and smaller, and 
full heat-treating equipment. 

Why not call us before you place your next order for drop 
forgings? Our engineers will gladly co-operate, and the 
shops will follow through with a first-class production job. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. pETHEEHEN 


STEEL 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 





For more information, turn to Reader Service Card, Circle No. 359 
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men 


with us for immediate 


a recommendations from 
aus your samples or 
Moser specifications ... 
... Soon! 





ESTABLISHED 1669 


Main Office and Fabricating Div.: 530 Bank St., Waterbury, Conn. 


| 
| Mill Diy.: Thomaston, Cénn. N. Y. Office: 220 Broadway 


For more information, turn to Reader Service Card, Circle No. 480 
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news of | SOCIETIES 


elected Clarence I. Lee, pr: 
Hampton Manufacturing 
its president. 






































New York University | 
nounced that a National M 
Design Conference will 

at the College of Enginee, 
April 6, 1955. The theme 
conference is Product Considers 
tion in Machine Design. It 

of the observance of the C 
Centennial Year. 


Peter Muller-Munk, Peter My! 
ler-Munk Associates, has bee) 
elected president of the Society 
of Industrial Designers. 


The American Institute of 
Industrial Engineers has ap. 

nounced that Phil Carroll, a pro- M 
fessional engineer, has consented 

to give a series of discussions o; 
“Development of Standard 

Data”. The lecture series 

scheduled to begin March 15 


The American Society for Metals 
at its recent annual meeting pr 
sented the 1954 Medal for Th 
Advancement of Research to Wi 
liam EK. Umstattd, president, Tin 
ken Roller Bearing Co. The Soci 
ety presented its Sauveur Med 
tc Dr. Alexander L. Feild, asso 
ate directory of research, An 
Steel Corp. 


Gray Iron Founders’ Society pi 
sented its highest award th 
Gold Medal to H. L. Edinge 
president, Barnett Foundry & Ma 
chine Co. The Society also al 
nounced that William S. Thomas 
vice president, Emmaus Foundry 
and Machine Co., Ine., won first 
prize in the Redesign Contest for 
1954. Other winners in the contest 
were: Russell W. Henke, chief me 
chanical engineer, Research and 
Development Div., Badger Meter 
Manufacturing Co., second place: 
and Paul C. Nelson, chief eng! 
neer, O’Neil-Irwin Manufacturing 
Co., third place. 

The American Society of Mechan- 
ical Engineers has honored Jay Hl 
Cather as a new fellow of the 50 
ciety. Mr. Cather has just retired 
as superintendent of the Utilities 
Div., Eastman Kodak Co. 
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Stainless Steel 
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provides strip Quality in SHEET Sizes 


“TAINNESS 
, © ~~ CONTROL 








Remarkable uniformity of gauge in MicroRold 
Stainless Sheets up to 36” wide. 


The “Thinness Control” used in the manufacture of light gauge MicroRold Stainless 
Sheets assures you of the same dimensional accuracy as in strip stainless. Specified 
gauge thicknesses may be rolled in sheet sizes with tolerances as low as 3% average 
(plus or minus) as compared to the A.I.S.I. allowable of plus or minus 10%. This 
results not only in weight savings but also in fabricating economies. 


With “‘Thinness Control’? MicroRold’s close adherence to a specified gauge will na- 
turally result in a longer die life. Not only is MicroRold held closely to the specified 
thickness, but the “‘crown’’, or extra thickness in the center, is less in MicroRold than 
the “crown” in sheets rolled by conventional practice. 


Regular use of MicroRold Sheet can give you more stainless area per ton or the 
equivalent area with lesser weight. 


MicroRold Stainless Steel Sheets are available up to 36” wide and in gauges from 
.005 in commercial grades, finishes and temper. 


Ask your steel warehouse distributor for 
MicroRold with “Thinness Control” 


| 


Washington Steel Corporation = 


Washington, Pennsylvania 





For more information, turn to Reader Service Card, Circle No. 332 
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Meetings and Exposi i | 


AMERICAN INSTITUTE OF INING 
& METALLURGICAL EN: YEERS 
annual meeting. Chica Feb, 
14-17, 1955. 

SOCIETY OF THE PLAST 



























































ay’, . i Pes, = TRY ( A NADA, INC., an? SP] 
Vita IRs Canadian conference, 
ee ek Peg ! Ontario, Canada. F: 
ee ere Oe Oe : ? 
é Sh igs BN L9D5. 
- a f ‘ 
AP rs Pee hia’ SOCIETY OF AUTOMOTIV; ior. | 
¢ 3 are Se werk) a AD AL 4 7 rar 
* ins bMS Cee ke NEERS, passenger ca I | 
“* € Be igs? bs 8 and materials meeti) De. | 
¥ }. Pow & . 5 oo i 
aS sh rats troit. Mar. 1-8, 1955. | 
‘~ a > 
ed ise Pon NATIONAL ASSOCIATION Cor. | 
hy" aS Be =, lig® b ROSION ENGINEERS, nual | 
hy PTS conference and ex positior 


| 

| Chicago. Mar. 7-11, 1955, 
| NATIONAL ELECTRICAL MAnv. 
| 


‘ ‘ 

€ 7 
bed % 

a, © ; 


FACTURERS ASSN., winter meet Sy 

ing. Chicago, Mar. 13-18, 1955 

STEEL FOUNDERS’ SOCIETY 0; 

eae AMERICA, annual meeting, 
| Chicago. Mar. 14-15, 1955, 

SOCIETY OF AUTOMOTIVE ENCGI- 

| NEERS, production meeting and 

forum. Cincinnati. Mar. 14-16. 


1955. 


means continuous low-cost heat treating AMERICAN SOCIETY OF Toot 


P ENGINEERS, annual meeting. 
° h Los Angeles. Mar. 14-18, 1955, 
wit PRESSED METAL INSTITUTE, 


spring technical meeting. 
WOVEN WIRE CONVEYOR BELTS Cleveland. Mar. 16-18, 1955. 
AMERICAN SOCIETY FOR METALS, 


Open mesh construction lets heat and gases circulate freely all around the Western Metal Congress and 


work for uniform annealing, brazing, sintering at controlled rates of speed. Exposition. Los Angeles. 
Moving belt eliminates batch handling, cuts costs, provides continuous Mar. 28-Apr. 1, 1955. 

; , ~ > . . , 
production. | SocIETY OF THE PLASTICs IN- 


Casitiabiiin te Wj : B . DUSTRY, INC., Pacific Coast Sec- 
st < ‘ >» j TQ > TC > ‘ « > , . ‘“ . . : 
All-metal Cambridge oven Wire Conveyor Belts are impervious to dam- tion conference. Palm Springs, 


age from constant operation at temperatures up to 2100° F...have no | Calif. Apr. 18-15, 1955 
se » 4 . e > VUU . 
seams, lacers or fasteners to wear more rapidly than the body of the belt, 


SOCIETY OF AUTOMOTIVE EN 





no localized weakening. Open mesh also permits free drainage of process NEERS, aeronautic meeting, 

solutions in quenching, pickling and tempering. aeronautic production — 

alunve ‘ing dis- 

No matter how you look at it, CAMBRIDGE Woven Wire Conveyor | olay er, dee ta 
Belts are invaluable aids to AUTOMATION . . . eliminate profit-stealing ELECTROCHEMICAL SOCIETY, INC.. p 
batch and hand operations. They are made in any size, mesh or weave, and | spring meeting. Cincinnat vs 
from any metal or alloy. Special raised edges or ' May 2-5, 1955. sl 
cross-mounted flights to hold your product during SOCIETY OF THE PLASTICS INDUS ee 
movement are available. TRY, INC., annual pigs 4 9} 
Queen of Bermuda. May 7-1», Sl 
Call in your Cambridge Field Engineer to discuss 1955. b 
how you can cut heat treating costs by continuous METAL POWDER ASSOCIATION, " 
; , : annual meeting. Philadelphia. Ir 

operation. You can rely on his advice. Write direct May 10-12, i955. 

or look under ““BELTING, Mechanical” in your INDUSTRIAL HEATING EQUIPMENT t 
classified telephone book. ASSN., INC., spring meeting. ‘ 


Hot Springs, Va., May 15-18, 
WRITE TODAY FOR FREE 130-PAGE REFERENCE 

















1955. 

MANUAL illustrating and describing woven wire Siena anes ENAMEL INSTITUTE; 
conveyor belts. Gives mesh specifications, — id : Serial ference. 
isi ANNEALING BRASS PARTS mid-year division contferen 

design information and metallurgical data. Process atmosphere circu- Chicago, May 18-20, 1955. 
mkt AMERICAN FOUNDRYMEN’S 50 

° ambr e , +} 
\‘\ around small or Sees gases. CIETY, annual oo “— = 
= Se) Th C b “4 wi Houston. May 23-27, 1959. — 
chayry \ e Cam AMERICAN WELDING SOCIETY, 
oe | rl ge ire C oth Company Welding Show and Spring 
D Meeting. Kansas City, Mo. 

+ METAL SPECIAL epartment A June 8-10, 1955. 
CONVEYOR METAL Cambridge 2, Basic Materials Confer: nce 
BELTS FABRICATIONS Maryland and Exposition. Philadelp"'4 
- 55. 

OFFICES IN PRINCIPAL INDUSTRIAL CITIES at SENS Se Se _ 





For more information, turn to Readers Service Card, Circle No. 378 
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Polyken Tapes do pretty much the 
same job in both the applications 
19. shown above. In the freezer cabi- 
1g. nets, Polyken is put on over the in- 
5, side metal seams. The seal has to 
be tight and permanent. A leak will 
N, cause condensation damage to the 
la. insulation. 


There can’t be any cracks in those 


NT . : - 
- trailer doors either. The suction at 
8. the rear of a moving truck is so great 





| Polyken 


; INDUSTRIAL TAPES 





that rain and snow will penetrate 


Tape used in the freezer cabinets is 





even the smallest cracks and cause not the same Polyken Tape used on 
damage to the cargo. Here the the trailer doors. To meet the re- 
Polyken Tape forms a seal that quirements of specific jobs, Polyken 
stands up under weather and vibra- Tapes have controlled strength—the 


tion from the start to the end of controlled combination of adhesive 
the trip. Then it pulls off easily. and backing. Use the controlled 


Polyken Tape seals out moisture strength for your job—do it right — 





in both cases... but the conditions at the lowest possible cost 


and save. 


are different and so are the require- The coupon will bring you com- 


ments. That’s why the Polyken plete information. 


Polyken, Dept. MM-B 
222 West Adams St., Chicago 6, Illinois 


Please send me physical properties and further 
information on Polyken Controlled Strength 
Tapes, and a copy of your Tape Use Manual. 
Name Title 


Company_____- 


eeceeveveveneve2ee2e2020280202808088088080 808 


“e Street Address 
a, Polyken Products Department of The Kendall Company in , . 
City Zone State 
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costs, speed 
inspection, with 
understage 
illumina- 
tion 


Bausch & Lomb BENCH COMPARATOR 
! No costly holding fix- 


Save every way! 
tures needed for most work. No time-wast- 
ing set-up. Easy operation quickly provides 
vivid screen image, reveals costly produc- 
tion errors. Micrometer stage (optional) 
reads to .OOOL”. 


aaa 































Bausch & Lomb CONTOUR 
MEASURING PROJECTOR 


Quickly, easily shows 
Sharp silhouettes or de- 
tailed surface views on 
18” screen... for inspec- 
tion, comparison, or high- 
est precision measure- 
ments. Linear readings to 
0001”; angular, to 1 min- 
ute of arc. 


Bausch & Lomb €y 


TOOLMAKERS’ MICROSCOPE 
Quickly measures or in- 
spects opaque or transpar- 
ent objects of any contour. 
Linear readings to .0001”; @ 
angular, to 1 minute of arc. 


SOLD AND DISTRIBUTED EXCLUSIVELY BY 
THE DoALL COMPANY For full informa- 
tion call your local DoALL Sales-Service 
Store, or write: The DoALL Company, 


79338 N. Laurel, Des Plaines, Illinois. 


Ne te RO nv lal ee 
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News Dizgesi 


continued from 


LU ¢ 


customers for these products. 1, 
the plastics pipe field al the 
are under preparation 
present time two a 
manufacturing standard 
which will be a factor i 
dustry’s production of 
pipe, tubing, fittings an 
continues t 
important part of the in 
thinking for the future. 

The Society of the Plastics 
dustry, Inc. there are curren} 


Research 


two research programs o) plas. 
tic pipe now under way—one ip 
the National Sanitation Founda 
tion at the University of Michi- 
gan, Ann Arbor and the other 
at The Battelle Memorial Insti- 
tute, Columbus, Ohio. 
Markets for expanded 
styrene 


poly- 
appear to be still ij 
the growth stage with sales 
1954 just about the same as i 
1953. However, the introductio. 
of new molded expanded pol) 
styrene opens up new 
possibilities that have not as yet 
been tapped. Because of the 
growing interest in this field 
SPI has recently established a 
Cellular Plastics Division to ser 
vice molders and fabricators 0! 
expanded plastics. 

In the field of plastics hous 
wares there was a feeling a yea 
ago that the trend of 
and dollar volume was 
However, today that is not 


market 


profits 
rat wh 


+} 


case and plastics houss 
manufacturers feel that pros- 
pects are much better than 


ago. There is a greater 
acceptance for 
housewares. Inventories at the 
store level are below normal 
which, coupled with increasing 
consumer demand, results in 4 
further upsurge in __ plastics 
housewares business. 

Many molders of thermoset 
ting and thermoplastic products 
have experienced a sharp rise i 
orders beginning in October 
which has carried through to the 
end of the year. These com- 
panies feel that this upturn will 
continue well into 1955; that 
1955 will be a good year. 

In the reinforced plastics are@ 
of this industry there was 2 !ot 


year 
public 








plastics 






























Why get soaked...? 


Rain rolls off. Production rolls out. Costs roll 
























rket down. That’s the simple story of the use of zirconium 
: yet chemicals in the water repellent treatment of 


textiles and paper. 








field 
da It’s simple, it’s rapid, it’s safe, it’s inexpensive. 
ser There’s hardly a textile product to which it cannot be 
applied profitably. Paper is improved in both 
protective value and wet strength. 
TAM* has been developing and producing Zirconium 
. compounds for years. It is simply a matter of 
good judgment to write to the New York City address 
for detailed information. Or, if you prefer, one 
of our field engineers will call. 
ics 
the : TAM 
nal . 9:4 @) DB) OL Ow BS 
ng ‘ Registered U.S. Pat. Off 
7 y TITANIUM ALLOY MFG. DIVISION 
NATIONAL LEAD COMPANY 
d _—" Executive and Sales Offices: 
al t ‘ 111 Broadway, New York City 
- 5 ; wee, General Offices, Works and Research Laboratortes: 
in 5 ai 4 Niagara Falls, New York 
er . J 
he . i. 
n- | | 
ill CSAS eta * 
re. . | ¥ a * 28 a 
al ~~” nf . ~ 
wecpee . 
ey 
Pa 
ot fe »* oo" ; , 
wr ~ *TAM is a registered trademark 
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100,000 =<» 


ON MINIATURE 
RUBBER TIRE 


Photograph courtesy of 
Cummins Engine Company, Inc., Columbus, Indiene 


Tire-shaped rubber packing rings for cylinder liners in Cummins diesel 
engines are small but important. They provide a seal between oil and 
water—a seal that must be perfect whether the engine is cold or operating 
at high temperatures. Moreover, these rubber rings must stand up for at 
least the equivalent of 100,000 miles of operation. 

These severe operating requirements presented a rubber problem with 
exacting specifications: resistance to sustained heat—controlled swell in 
oil—exceptional compression quality—precision tolerances. 

Continental met all these specifications and produced a rubber ring that 
gives outstanding service in an outstanding diesel engine. 

The successful production of this specialized rubber part is typical of 
the complete service in rubber offered by Continental. 

When you need molded or extruded rubber parts, 
why not enlist the assistance of Continental? 


LET US SEND YOU THIS CATALOG 


This new engineering catalog lists hundreds of 
standard grommets, bushings, rings and extruded 
shapes. It will be a valuable addition to your 
working file. Send for your copy today or... 


See our Catalog in Sweet's File for Product Designers 






MANUFACTURERS SINCE 1903 


CONTINENTAL 


RUBBER WORKS 


1985 LIBERTY BOULEVARD e ERIE 6, PENNSYLVANIA 


BRANCHES 
Baltimore, Md Cleveland, Ohio Kansas City, Mo. Pittsburgh, Pa. 


Boston, Mass. Dayton, Ohio Los Angeles, Calif Rochester, N. Y 
Buffalo, N. Y. Detroit, Mich Memphis, Tenn. St. Louis, Mo 


Chicago, Ill. Hartford, Conn. New York, N. Y. Son Francisco, Calif. 
Cincinnati, Ohio Indianapolis, Ind. Philadelphia, Pa. Syracuse, N. Y. 


For more information, turn to Readers Service Card, Circle No. 458 
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News Dizges} 


ntinued 
of activity in 1954 but not as 
much production as had been ap 
ticipated a year ago. odue. 
tion of plastic raw 


used in these products 
approximately 27,000 
compared with approx 
26,000,000 Ib in 1953. Progresg 
in this field continues with the 


otal 
ALely 


industry concentrating on devel. 
opment of mass _ prod 
techniques. 


ction 


The process of vacuum form. 
ing thermoplastic sheets made 
considerable strides in 1954 and 
this area of the plastics industry 
appears to be headed for a fyr- 
ther period of pronounced 
growth. Business in this field in 
1955 will undoubtedly be much 
higher than 1954. The appliance 
field is using increasing quanti- 
ties of vacuum formed items 
such as refrigerator inner panel- 
ling and liner panels for freezer 
units. The TV mask business 
too is becoming an important 
item, and packaging offers con- 
siderable opportunities for de- 
velopment. 

Melamine dinnerware which is 
manufactured according to the 
quality standard issued by the 
Department of Commerce, en- 
joyed a very satisfactory yeal 
and indications for 1955 are ex- 
cellent. There are approximately 
15 molders in the United States 
making this dinnerware accord- 
ing to the standard and thelr 
promotion of this quality product 
to the consumer field, plus the 
fact that store inventories are 
down sharply, makes 1955 look 
most attractive in this area. 

Polystyrene plastic wall tile, 
also made according to a quality 
standard issued by the Depart- 
ment of Commerce, experienced 
an increase in demand in 1954, 
as architects, builders and the 
consuming public became more 
conscious of the value of better 
grade tile. The outlook for 1959 
is good. 

Plastics pipe manufacturers 
recorded an increase in produc 
tion and sales during the last 
year and it looks as though this 
will be continued in 1955. ligid 
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If you use machined parts like these 
HARPER can save you up to 50% 


There are thousands of parts being milled from bar you on any fastening problem. Call the nearest Harper 


today that could be cold headed by Harper at big office or write direct. 
Savings to manufacturers. Harper is also the largest exclusive producer of bolts, 
Harper’s engineers are specialists in cold heading nuts, screws, washers, rivets from corrosion-resistant 
and have had wide experience in the design and pro- metals. Branch offices and distributor’s warehouses 
duction of unusual specials from nonferrous, stainless are located in every major market area. 
steel and high temperature alloys. THE H. M. HARPER COMPANY 
Harper field engineers are available to work with 8201 Lehigh Avenue, Morton Grove, Ill. 


Specialists in all corrosion-resistant fastenings 


Bolts « Nuts e Screws ¢ Rivets « Washers 
of Brass @¢ Bronze ¢ Monel e Aluminum e Stainless 


4 ‘ . Ye © BIN T13: 


OVER 7000 ITEMS IN STOCK...HARPER DISTRIBUTORS EVERYWHERE EVERLASTING FASTENINGS 


For more information, turn to Reader Service Card, Circle No. 400 
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1800 Union Commerce Building 


How about 








Take Advantage of This 


Unusual Combination of Properties 


Strength Excellent Machinability 


Toughness and Ductility High Impact Resistance 


Rust and Corrosion Resistance Versatile Castability 
¢ Malleable iron is a cast ferrous alloy heat-treated to provide 
a remarkable combination of properties. Malleable castings are 
both strong and tough—-flow under excessive compressive and 


transverse loads, seldom fracture. 


* Malleable castings machine easier than any other ferrous 
material of comparable strength and toughness. 


e Malleable iron can be cast into intricate shapes close to final 
form, greatly reducing machining costs and eliminating com- 


plicated and costly assemblies. 


¢ Malleable castings are highly resistant to atmospheric corro- 


sion and are widely used for products used outdoors. 


* Modern foundry methods and careful scientific casting control 


assure you of uniformly high quality castings for better products. 


For complete specifications and tolerances 
for both standard and pearlitic malleable cast- 


ings, write to the Malleable Founders’ Society. 








For more information, turn to Reader Service Card, Circle No. 440 


Malleable 
» 


Cleveland 14, Ohio 
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pipe users in the gas d hol 
a promise for expanded 
Competition in this fie] 
keen and the proper me 
ing of plastics pipe v 
important to this bray 
industry. 

Plastics toy manufact 
perienced a fair year and 
that the 1955 outlook 
as long as they continue to 
grade their products. 

Manufacturers of vinyl film. 
sheeting and _ coated fabrics 
which had experienced a decliy, 
in business for several years. 
were able to arrest this trend 
in 1954 by actively promoting 
the desirability of purchasing 
only products made according to 
the quality standard issued }) 
the United States Department oj 
Commerce. 

This educational program 
which has been earried on 
among Department Stores, 
Variety Chains, Buying Offices, 
Mail Order houses and consu- 
mers, encourages the purchase 
only of products made according 
to this standard. This program 
will be continued through 1955 
and it is felt that it will start 
again an upward trend in quality) 
vinyl film consumption. 

Machinery and_— equipment 
manufacturers continue to kee 
pace with the steady growth of 
this industry. There are 500! 
to 6000 companies identified wit! 
plastics in the United States, 
and they have provided thes 
manufacturers with a satisfac- 
tory year as the plastics indus- 
try sought to modernize its 
plants and reduce its costs. The 
year 1954 was good and indica- 
tions are that this will continue 
into 1955. The export field has 
been particularly good for som 
machinery and equipment coMm- 
panies. 

As far as the plastics indus- 
try as a whole is concerned, 
there is a recovery movemellt 
clearly in evidence which accord: 
ing to all indications, will be e 
tended through the early months 
of 1955. 


(More News Digest on page 2°) 
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20 hours per 100 pieces. 


leeve used in the air release mechanism 
Red Seal petroleum meter was origin- 


sot 
. pero brass rod stock, then of die-cast zinc 
hich pr { unsatisfactory) and now of powdered 
nee. Tolerances are +.001” on two diameters. The 
Oe, ences no more than the unsatisfactory die cast- 


pproximately 1/3 that of the machined part. 


at ’ 


Making this intermediate wringer-drive gear of iron 
and copper powder saves its user, the Whirlpool Cor- 
poration, St. Joseph, Michigan, up to $20,000 per 
year. The part was formerly made from a 3¥@” blank 
which was pierced, flattened, machined for teeth; 
wire brushed for burr. Tolerances on ihe powder 
metal part are identical with those obtained by 
machining. 





Powder Metal Processing 
Saves $20,000 a Year on this Part 


Parts which are difficult to machine... parts which are wasteful 
of solid metal...are made in powder metal at great savings. 


Fully automatic compacting of a broad selection of metal 
powders, pure or mixed, gives wide flexibility in determining 
tolerances, tensile strength, and functional characteristics, many 
of them unattainable in solid metal. 


Stokes has over thirty years’ experience in making presses specifically 
for powder metal processing. Stokes engineers are recognized for 
their broad contributions to the growing success of powder metal 
processing ... will gladly contribute their experience to 
manufacturers interested in powder metal processing as a 

means of cutting costs and improving products. 


Three booklets available: “Powder Metallurgy 
Today”; catalog of Powder Metal Presses (#801); 
and “‘How to Save Money on Punches and Dies”. 
Send for any or all. 


F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, PA. 


ENGINEERS: 


‘UARY, 1955 


This oil pump rotor is used in several IBM 
machines. Saving in cost as compared with 
machined parts, says IBM, is 84%! 
tolerances of .001’’ and .002’’ are required. 
Powder metal processing eliminates all ma- 
chining operations, which previously required 





hually adding to its engineering and technical sales staffs in the high vacuum, industrial tabletting, powder metal and plastics molding fields. If you can qualify, there may be a position for you. 


For more information, turn to Reader Service Card, Circle No. 449 
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The Stokes 300-ton Model 713 hydraulic pow- 
der metal press, a recent addition to the 
complete line of 16 Stokes fully automatic 
powder metal presses of 11/2 to 500 tons 
capacity. Powder metal presses of the mod- 
ern Stokes’ line embody THIRTY YEARS of 


powder metal press research and engineering. 


The parts illustrated on this page are made 

by the Presmet Corporation, Worcester, 
Mass., custom maker of high-precision pow- 
der metal parts...like most producers 
of powder metal parts, a user of Stokes 
powder metal presses. 
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H:EV-1=B-0=FY . 
Pressure 
Carburizing 


FURNACES 





Simplify Contre! 


Hevi Duty Construction 
— Return Bend Heating 
Coils — Graded layers 
of insulation. 


of the Carbon Case 


Carburizing with a positive pressure inside 
the retort has simplified the obtaining of exact carbon 
concentrations on the surface of the work and to spe- 
cified case depths. Close case tolerances and shorter car- 
burizing cycles are additional advantages. 
Identical results are assured from heat to heat because 
conditions in the retort can easily be duplicated. Forced atmos- 
phere circulation assures uniform cases in the densest loads. 
You, too, can produce consistently uniform results if you specify 
Hevi Duty Verticle Retort Furnaces for Carburizing, Nitriding, Dry 
Cyaniding, and Bright Annealing. 


Write for Bulletin HD - 646R. 





Consult your nearest Hevi Duty Office for more information — 


Eastern District 
50 Journal Square 
Jersey City 6, N. J. 


HEVI 


Cleveland District Chicago Distric+ 
1979 Union Commerce Bidg. 205 W. Wacker Drive 
Cleveland 14, Ohio _—. Chicago 6, Ilinois 


California District 
15026 Oxnard St. 
Van Nuys, Calif. 






DUTY ELECTRIC COMPANY 


—~—— MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 





For more information, turn to Reader Service Card, Circle No. 372 
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Better finish on aluminum die cast. 
ings simplifies chromium plating, 
mechanical finishing and application 
of Alumilite high gloss finishes, 


Improved Aluminum 
Die Cast Finish 


A substantial improvement in 
the finish of aluminum die cast- 
ings as they come from the die 
may increase the market for 
aluminum die castings consider- 
ably. Developed by the Aluni- 
num Co. of America, the produc- 
tion and process advances pro- 
vide a hardware class finish on 
die cast parts for the first time 
without requiring additional fin- 
ishing steps. 

The improved finish is ex- 
pected to remove one of the chief 
obstacles to widespread use of 
chromium plated aluminum di 
castings. Other mechanical and 
chemical finishes are also im- 
proved by the superior finish of 
the die cast parts. Conventional 
die cast aluminum die castings 
require severa! additional finish- 
ing operations before chromium 
plating is possible. The improved 
finish can be plated with only 4 
little more effort than is re 
quired for zinc. The better die 
cast finish makes possible a full 
range of colors in the alvmilite 
process and parts can be buffed 
to a high polish. 


Steel Capacity 
Grew In 1954 

Despite a yearly operating 
average of only 71% of capacity 
in 1954, the steel industry of the 
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REFRACTORY CONCRETE CAR TOP in use at Commercial Steel Treating Co., Detroit, Mich. This car top is made 
with Zero ZR-13, a Lumnite-base castable produced and marketed by Standard Fuel Engineering Co., Detroit, 
Mich. For over 15 years this company has used refractory concrete for car tops and furnace door linings. 


Why does refractory concrete 
make the best furnace car top? 


EASY TO CAST—TROUBLE-FREE SERVICE! De- castable mix— Lumnite cement plus aggregates selected 
spite repeated thermal shock and temperatures to 1850 for specific temperature and insulation needs. All you do 
F., Refractory Concrete car tops on this particular job is add water, mix and place. Castables are made and dis- 
gave more than twice the service life of car tops made tributed by leading refractory manufacturers. 
with previously used materials. You'll find Refractory Concrete made with Lumnite 
These durable car tops need less maintenance. . . cut cement excellent for use wherever heat, corrosion or abra- 
over-all costs. Smooth, one-piece sections form an even, sion are problems. Easy to place—by plastering, pouring 
level base for castings. And they are easy to make with or cement gun—and it’s ready for use within 24 hours! 
Lumnite* calcium-aluminate cement and refractory For more information, write Lumnite Division, Universal 
aggregates. Atlas Cement Company (United States Steel Corpora- 
For added convenience, you can use a Lumnite-base tion Subsidiary), 100 Park Avenue, New York 17, N. Y. 
OFFICES: Albany, Birmingham, Boston, Chicago, Dayton, Kansas City, Minneapolis, New York, Philadelphia, Pittsburgh, St. Louis, Waco. 


*“LUMNITE?” is the registered trade-mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE tor INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time anc station. 


For more information, turn te:Readers Service Card, Circle No. 465 
FEBRUARY) 1955 . 




















For more information, turn to Readers Service Card, Circle No. 432 
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.-» A RELIABLE SOURCE FOR 


Send us a sketch... 
Let us study it 


@ Perhaps you've considered 
a high-strength, high-temperature ceramic 
for a certain part, but couldn’t find a 
manufacturer to produce it. Special Ce- 
ramic Parts are our specialty! It might be 
pump cylinders (shown here), valve seals, 
flow chokes, pump plungers or gun noz- 
zles. Maybe it’s a part never made before. 
Send us a sketch of it. Special shape, spe- 
cial mix, special die or special body .. . 
McDanel can do! Investigate McDanel 
Special Ceramics soon! 








Special Conamic Fila. 
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Write for your 
McDANEL INDUSTRIAL 
CERAMIC CATALOG 
TODAY! 
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REFRACTORY PORCELAIN COMPANY 
BEAVER FALLS -. PENNSYLVANIA 
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You Get A Money-Back Guarantee of Longer 
Service and Lower Maintenance Cost 
when you use 





BEARINGS ¢ BUSHINGS * WEARING PARTS 


Machined or Rough Cast of the 
Specific Formula Best Suited to the 
Application. 


American Crucible methods, experi- 
ence, know-how and equipment save 
you real money. Castings to your pat- 
terns—any size, shape or section up 
to 3,000 Ibs. Pattern making, design- 
ing and machining. 


Temporary Lubrication Failures Needn't 





Be Expensive. 


Hard and strong enough to take the constant pounding of heavy shock loads and 
high compressive forces. 


PROMET MEDIUM AND HIGH LEAD BRONZES 

#1, #2-S, #6, #6-SK, carry on until lubrication can be restored. They are 
sufficiently high in lead content and soft enough to prevent seizure and to embed 
harder particles that would ordinarily result in scoring. They are easily machined at 
high speeds without lubricants or coolants. 

Send blueprints, conditions of operation and other data for recommendations 

and quotations. 

Write for free literature today. 


THE AMERICAN CRUCIBLE PRODUCTS COMPANY 
1325 OBERLIN AVENUE ° LORAIN, OHIO 








For more information, turn to Reader Service Card, Circle No. 445 
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United States added s 
facilities during the 
new capacity for th: 
dustry is 1,497,000 


Aidt 


than capacity one 
which totaled 124,330 4] 
tons. 1955 capacity is 192 


n 
Ney 


() 
5,898 
510 net tons of ingot and steel 
for casting. ye 

The new additions to the steq) 
industry bring to nearly 34 mil. 
lion tons the growth in capacity 
in the nine postwar years. Tho 
industry’s blast furnace capacity 
went up 1,969,710 tons last year 
accounting for the gain. Retire. 
ment of obsolete equipment ac. 
counts for the discrepancy in the 
totals. Coke production capacity 
also rose in 1954, and 95% of 
blast furnace capacity can now 
operate without the use of coke 
from sources outside the steel 
industry. 

The new weekly steel capacity, 
on which the weekly operating 
rate is based is 2,413,278 net 
tons. 


Stainless Wins 
A Round 


Chalk up a victory for stain- 
less steel in the race to clad 
skyscrapers. Stainless has been 
selected for the world’s largest 
metal clad structure—now 2- 
building near Grand Central in 
New York City for the Socony 
Vacuum Co. The 42 story office 
building will require approx! 
mately 750,000 Ib of 0.037 in. 
type 302 chromium nickel stain- 
less steel. Stainless components, 
in addition to sheathing, include 
spandrels, window frames, mul- 
lions and louvers. 

The huge structure, filling a0 
entire city block, will be the 
first stainless-steel clad building 
in New York. However, it will 
not be the first metal-clad build- 
ing, since several aluminum sky- 
scrapers have been raised 1 the 
city during the last two years. 
The last aluminum building ws 
enclosed with aluminum panels 
in less than one working <2. 

Metal clad buildings—-both 
stainless and aluminum— 1avé 
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When you buy Silver Star you're 
starting with the best. From start to 
finish, it’s engineered only for up- 
holstery springs. It coils and knots 
beautifully, makes springs that are 
both lively and long-lasting. Whether 
you’re producing low-priced box 
springs or luxurious innerspring 
mattresses, Silver Star will put quatity 
into your product—and at no extra 
cost. 

Let us ship you a trial order so that 
you can test it fully and compare it 
with the spring wire you’ve been 
using. Most of our present customers 
decided on Silver Star in just that 
way. Write us at Bethlehem, Pa., or 
at our nearest sales office. 


NO SHORT-CUTS 
TO TOP-QUALITY 


There just aren’t any easy 
short-cuts in the making of 
Silver Star. After we select 
the proper type of steel, its 
heat-treatment and other 
processing require many separate steps which have been 
developed in our modern wire mills. Each step calls for 
careful attention. The finished wire must be of the right size, 
with proper surface finish, temper, and have all of the other 
properties which are so essential in the high-speed pro- 
duction of upholstery springs. 
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For more information, turn to Reader Service Card, Circie Ne. 358 


i 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 

































For more information, turn to Reader Service Card, Circle No. 324 


For Resiliency 
and Strength 


y use 


~ IMPROVED’S” 
SILVER OVERLAY OR INLAY 


Among the many fine quality “IMPROVED” products, will be found 
fine or coin silver permanently bonded to the non-ferrous base metal 
most suitable for your application. 

You will have the high electrical conductivity of a solid silver con- 
tact while enjoying the strength, resiliency and economy of the non- 
precious metal as a supporting base. 

Maximum width 5” 

Minimum width 14” 

Minimum thickness .003” 

Maximum tolerance 5% on all dimensions 

Why not send us your blueprints or specifications for quotation 

without obligation? 





The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 


a) of Laminated Metals. 
| 





The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 














HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 
is worth noting: 

Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field—less than 1%— 
with superior temperature control and unapproached 
economy of operation on high production schedules 
such as we have today. 

The accepted melting tool in brass rolling mills 
throughout the world. 





* Upwards of 5 billion pounds annually. 
AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue *° Philadelphia 25, Pa. 





WYATT 
ASSOCIATE Ajax Electrethermic Ajax-Nerthrap High Frequency 
Induction Farnaces 
COMPANIES: Ajax Eleetrie Company, Ine. = Ajax-Haltgren Electric Salt Bath 
arnace 
Induction Fernaces 
Ajax Engineering Corporation, Ajax-Tama-Wyatt Aleminem Melting 


For more information, turn to Reader Service Card, Circle No. 397 
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become increasingly 
to ease of mainte: 
original construction s 
lighter weight of the 


also saves structural } 


ASTM Issues 
Tentatives 


The ASTM Administratiy. 
Committee on Standards has * 
cepted for publication new Ten. 
tative Methods of Test for §jj 
cone Insulating Varnishes () 
1346) on the recommendation of 
Committee D-9 on Electrical Ip. 
sulating Materials. These meth. 
ods cover tests for flexible gjjj. 
cone impregnating and coating 
varnishes primarily intended to 
provide electrical, mechanicy], 
and chemical protection for elec. 
trical equipment. 


Mica 

Approval was given also to 
Committee D-9’s recommenda- 
tion that the Standard Specifica- 
tions for Natural Block Mica 
and Mica Films Suitable for Use 
in Fixed Mica-Dielectric Capaci- 
tors (D 748) be reverted to ten- 
tative status with revisions. The 
revisions proposed were for the 
most part editorial in nature and 
intended primarily to bring 
these specifications up to date 
and make them consistent with 
the Specifications for Natural 
Muscovite Mica (D 351). Cer- 
tain other technical improve 
ments are also included. 


Light metals 

The Committee also accepted 
recommendations of Committee 
B-7 on Light Metals and Alloys, 
Cast and Wrought for one new 
tentative recommended practice 
and the revision of eight exist- 
ing tentative specifications. 

The Tentative Recommended 
Practice for Temper Designation 
of Light Metals and Alloys, 
Cast and Wrought (B 296) 1s 
an explanation of the system for 
designated tempers which are 
used in the specifications under 
the jurisdictions of Committee 
B-7. The designations are based 
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1s amportant— 


LET TORRINGTON MAKE 
YOUR SMALL PRECISION PARTS 


You can count on Torrington to deliver your small 
precision parts promptly—and exactly to your 
specifications of tolerances, temper, hardness and finish. 


Whether you order a hundred or a million pieces— 
e s : we can produce them faster, better and for less than 
epted aes cea io aa # you can make them yourself. Send a sample part or 
ittee lie ae | your blueprint for our quotation. And ask for our 
- Aw | | . Condensed Catalog which shows many of the parts 


new yy win apf 
ctice | f ‘aos in os we can make at significant savings. 


xist- 
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nded a £/, i wh a. cs Specialties Division 
‘ten yy a ~ 4 : a’ ee ae ‘ 777 Field Street, Torrington, Conn. 
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Makers of Torrington Needle Bearings 


DS * For more information, turn to Reader Service Card, Circle No. 475 
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EF BRAZING FURNACES produce strong steel, aluminun 
yper and other ferrous, non-ferrous and bimetal assen 
with maximum material savings and high surfa 


nisn Built by The Electri Furnace Co Salem, Ohio 


i =f = @ 
2 e ~~ 7. ~ 
EF GAS CARBURIZING FURNACE. Handles several dif- 
ferent heat treating processes and cycles—efficiently and 
economically. Built by The Electric Furnace Co., Salem 
Ohio. 





EF CHAIN BELT CONVEYOR FURNACES. Unsurpassed 
for uniform, low cost, scale-free hardening. 11 sizes 
Capacities 175 to 2000 lbs. per hour. Built by The 
Electric Furnace Co., Salem, Ohio. 





Production 


HEAT TREATING 
FURNACES 


We build production equipment 
for heat treating ceramics and 
metal products in 

any shape or form 


We build the / ae 
furnace to fit if 
; . Ht & 
the job. - / J 


Ask for 
Bulletin 
46! SA 


IT SHOWS 18 
INSTALLATIONS 


we ELECTRIC FURNACE CO. 





Salome = Chao 
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on the sequence of basic treat- 
ments used to produce the tem- 
per and for all metal forms, 
except ingot, follow the alloy 
designation separated by a dash 
Basic designations consist of 
letters; subdivisions where re- 
quired are indicated by digits 
following the letter. 

In a revision of Tentative 
Specifications for Magnesium- 
Base Alloy Sand Castings (B 80) 
and for Magnesium-Base Alloy 
Permanent Mold Castings 
(B 199) a new Table IV is 
added entitled “Properties and 
Characteristics” to give infor- 
mation on melting ranges, pat- 
tern shrinkage allowance, foun- 
dry characteristics, and other 
characteristics. 

To Tentative Specifications for 
Aluminum and Aluminum-Alloy 
Sheet and Plate for Pressure 
Vessel Applications (B_ 178) 
and Tentative Specifications for 
Aluminum-Alloy Sheet and Plate 


(B 209) the Committ 
new alloy designat: 
(commercially know 
5086). 

The Tentative : 
for Aluminum and mit 
Alloy Extruded Bars 
Shapes (B 221) is 
change the minimu 
strength for GS10A-T¢ 
32,000 to 30,000 psi. h 
mittee found that prod 
perience had shown t! 
value to be too high. 

To Tentative Specifications {o, 
Aluminum Alloy Drawn Sean. 
less Tubes for Condensers a, 
Heat Exchangers (B 234) a, 


added ‘ 
‘ : @ 
GM4g4 


added the alloys GS11A (con. 
mercial designation AA6(6] 
and GS 11C (commercial desig. 
nation AA6062). 

Revision of Tentative Specif. 
cations for Aluminum-Bage 
Alloy Permanent Mold Castings 
(B 108) consists of adding q 
new temper for Alloy ZG42A, a 
change that reflects current con- 
mercial practice. 

The Tentative Specifications 
for Aluminum-Base Alloy Sand 





How to speed production 


with MAGNIFIERS 
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New! {lluminated 





WRITE for new handbook 
end catalog ‘Industrial 
and Use Them."’ Bausch & 
Magnifiers—How to Choose 
Lomb Optical Company, 
50338 Bausch St., Roches- 
ter 2, N. Y. 
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\?/ BAUSCH 6 toms Wggngfit 





Cut waste, get faster, surer inspection by 
fitting the magnifier to the job. This new 
Bausch & Lomb Illuminated Coddington 
floods entire viewing field with bright 
light through the lens, permitting quick 
accurate on-the-spot inspection, without 
need for outside lighting. Image quality 
is excellent! Carry this new magnifier 
with you alwcys—anywhere..... $7.50 
Another product by Bausch & Lomb— 
recognized world leader in all things 
optical 
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PRODUCT— 


F Casting for reciprocating ram. 
MATERIAL— 
High-strength cast iron |!” thick. 
EQUIPMENT — 


220 kv x-ray machine. 


‘oe | = What’s the right 
.. x-ray film? 


‘ 
Sean 
Gill- 











- (COM- 
A606] 
| desig. 


Specifi. 
m-Base 
astings 
ding 4 
424 


ie KODAK 


cations 


2] | INDUSTRIAL X-RAY 





T FILM, TYPE K 
7 
ryy 
Lhis casting, worth about $2, is headed for 
machining, heat treating and scraping worth 


$375. It’s no time to take a chance on hidden 
faults. 





So the radiographer checks each casting and 





discards the unsound. 






For these radiographs he uses 220 kv at a 
distance of 40 inches, lead screens, and Kodak 
Industrial X-ray Film, Type K—the right 
choice for this thickness of iron and x-ray 
equipment. 
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® 
Radiography.....ncine: important function of photography 


RADIOGRAPHY IN MODERN INDUSTRY 









THERE’S A RIGHT FILM FOR EVERY PROBLEM 


Whatever your radiographic problem, you'll find the best 
means of solving it in one of Kodak’s four types of industrial 
x-ray film. This choice provides the means to check castings 
and welds efficiently, offers optimum results with varying 
alloys, thicknesses and radiographic sources. 





Type K—has medium contrast with high speed. Designed for gamma 
ray and x-ray work where highest possible speed is needed at avail- 
able kilovoltage, without use of calcium tungstate screens. 

Type A—has high contrast and fine graininess with adequate speed 
for study of light alloys at low voltage and for examining heavy 
parts at intermediate and high voltages. Used direct or with lead- 
foil screens. 

Type F—provides the highest available speed and contrast when 
exposed with calcium tungstate intensifying screens. Has wide lati- 
tude with either x-rays or gamma rays when exposed directly or with 
lead screens. 

Type M—provides maximum radiographic sensitivity, with direct 
exposure or lead-foil screens. It has extra-fine grain and, though 
speed is less than Type A, it is adequate for light alloys at average 
kilovoltages and for much million- and multi-million-volt work. 


EASTMAN KODAK COMPANY 
X-ray Division e Rochester 4, N. Y. 





A wealth of invaluable data on radiographic principles, practice, 
and technics. Profusely illustrated with photographs, colorful 
drawings, diagrams, and charts. Get a copy from your local 
x-ray dealer—price, $3. 
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Castings (B 26) were revised 
by the addition of a new temper 
for alloy ZG42A, and a change 
in the yield strength of alloy 
ZG61A. 


Welded pipe 

In response to a request from 
ASA Sectional Committee B31, 
Tentative Specifications for 
Metal-Arc Welded Steel Pipe 
for High-Pressure Transmission 
Service (A 381) were developed 
to fill a definite need. They cover 
straight seam double submerged 
arc-welded steel pipe 16 in. and 
larger in outside diameter, with 
wall thicknesses from 5/16 to 
1% in. inclusive. The pipe is in- 
tended for carrying liquid, gas, 
or vapor, and is suitable for 
bending, flanging (vanstoning), 
corrugating, and similar opera- 
tions. The Sectional Committee 
hopes to refer to these specifica- 
tions in the next revision of the 
Code for Pressure Piping. 


Stronger Polyethylene 
With Carbon Black 


Higher loadings of carbon 
black increase the _ bursting 
strength of polyethylene pipe 
significantly, according to an ap- 
plications research project near- 
ing completion. 

Acheson Dispersed Pigments 
Co. of Philadelphia announced 
that preliminary results of tests 
indicate that polythylene pipe is 
sufficiently strengthened by 
higher loadings of carbon black 
to withstand pressures in appli- 
cations now requiring steel pipe. 
The fact that carbon black is 
used to strengthen rubber poly- 
mers led the company to the idea 
that higher loadings might im- 
prove the burst strength of poly- 
ethylene. 

The testing program is not yet 
complete, and Acheson intends 
to publish a complete report of 
their findings as soon as the 
program is finished. The test 
program was carried out with 
the cooperation of the Special 
Blacks Div. of Godfrey L. Cabot 
Inc., Boston, Mass. 


(More News Digest on page 218) 
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Luster-on 
COBRAC 


COBRA C is the new chromate finish 


for high corrosion protection and bright 
finish on copper, brass or bronze. Cap 
be used on solid or plated copper o; 
brass; for cleaning and deoxidizing 
copper or brass parts; 
flux on soldered parts. 





for removing 


Just one advantage of Luster-On 
COBRA C is that it can be diluted 
cutting costs for you up to 25% ov 
regular COBRA. 


COBRA C eliminates hazardous nitrous 
oxide fumes that most bright brass 
treatments give. 


COBRA C can be used at room tem: 


peratures or slightly elevated. 


And, IN ADDITION, COBRA ¢ 


@ Produces a permanent 
trous finish even in recessed 
areas. 


@ Stands over 100 hours stand- 


ard salt spray; 
life. 


assures long 


@ Can be handled immediately 
after treatment cycle no 
staining or finger marks. 


@ Replenishment possible with 
same concentrate. 


@ Exhaust of bath in use is 
optional — not required. 


e@ Excellent paint bond quali- 
ties. 


LUSTER-ON® — the first in the 
field and still the leader. 


Write for full data sheets, and 
send a part for free processing. a 
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Has high conductivity, 
ous good machinability... 
saves production time! 



























tem- 
Chase Tellurium Copper gives you the 
advantages of high conductivity plus 
C sood machinability. 
Sa Chase Tellurium Copper can be ma- 
chined with tool speeds and settings 
and- similar to those used with Free-Cutting 
long Brass, permitting high rates of produc- 
| tion. But, unlike Free-Cutting Brass, 
web Chase Tellurium Copper can be hot CHASE can 
worked easily, and can be cold worked  *fegee, Per 
. sdiary SRay 
with almost as extensively as pure copper. WAtersy th : Bs ie 
; ; 1166 Ne 
> For more information on Chase Cliey, 
Tellurium Copper, check the coupon 
ak below. 
the . ge ———— 4 
Chase Brass & Copper Co. I 
Waterbury 20, Conn. | 
Dept. MM-255 
‘ Gentlemen: . 
L-14 ® i Please send me your free Tellurium Copper booklet. r 
| Name ! 
BRASS & COPPER CO. I Position_ oe eae rae l 
WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION icm l 
The Nation’s Headquarters for Brass & Copper Ios ES i 
_ Chicago Detroit Los Angeles New York St. Louis r —_— ane he eee - i 
- Cincinnati Grand Rapidst Milwaukee Philadelphia San Francisco City State I 4 
~ Cleveland Houston Minneapolis Pittsburgh Seattle | ict ” r= | 
oh Dallas Indianapolis Newark Providence Waterbury SS aon J 
arlot Denver Kansas City, Mo. New Orleans Rochester t (tsales office only) a ee ee 
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for confined areas 


CHROMALOX 


heli 


CARTRIDGE HEATERS 


SAFE - EFFICIENT 
EASY-TO-INSTALL 


Chromalox Electric Cartridge Heaters pro- 
vide dependable heat when and where you 
need it at the temperatures you require. 
Dies. molds, platens, moving parts, etc are 
quickly and accurately heated to controlled 
temperatures required for most efficient 
production. Lengths up to 40’’, diameters 
¥"’ to 34%", ratings 30 to 8750 watts. 






GET CHROMALOX 
CATALOG 50 
For Complete Details 


ES ee ee ee 

















| A-4420 | 
| 
EDWIN L. WIEGAND CO., Industrial Division | 
} 7523 THOMAS BLVD.,, PITTSBURGH 8, PA. 
| Please send me free copy of CATALOG 50 | 
| 
| Name | 
| Company . 
Street | 
| City Zone | 
| State | 
| 
I 
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3rd Welding Show 
in Kansas City 


Welding So- 
ciety will produce its third an- 
nual Welding Show at the Muni- 
cipal Auditorium, Kansas City, 
Mo., June 8 to 10, inclusive. The 
show will be the first national 
heavy industry exposition ever 
to be staged in Kansas City. 

Concurrent with the _ show, 
from June 7 to 10, the society 
will conduct its annual Spring 
Technical Meeting in the same 
city. 

Joseph G. McGrath, national 
secretary, said, “The decision to 
take the show to Kansas City is 
in line with the society’s pro- 
gram to extend the knowledge 
of the science to all American 
industry. New developments in 
welding have been so numerous 
in recent years that many pro- 
duction and maintenance execu- 
tives have found it difficult to 
keep pace with them. 

“An exposition, by demon- 
strating the equipment under 
simulated factory conditions, is 
a great teaching medium. Kan- 
sas City, the hub of the Mid- 
Continent, is only one day’s 
travel from most industrial cen- 
ters in the country, and is ideal 
from the standpoint of extend- 
ing the frontiers of our knowl- 
edge. The expanding industrial 
areas of the South, the South- 
west and the West will profit 
most by producing our exposi- 
tion in Kansas City.” he said. 


The American 


Corrosion Test 
Under Development 


Within the next year or so, a 
better accelerated corrosion test 
for copper-nickel-chromium and 
chromium flashed stainless steel 
should be forthcoming, accord- 
ing to D. M. Bigge, head of 
Chrysler Corp. Engineering Div- 
ision’s Chemical Dept. 

Mr. Bigge said that the salt 
spray chamber has been shown 
to be insufficient as a testing 
technique not only in that it does 


CLAUD S. GORDON CO. 
















A simple method of 
controlling temper- 
atures in: 





® WELDING 

© FLAME-CUTTING Also 

© TEMPERING available (3 

® FORGING in pellet of 78 
® CASTING aul 

® MOLDING liquid 

® DRAWING fom 


© STRAIGHTENING 
@ HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 


the specified temperature has gives up 
been reached. to 2000 
readings 





Available in these temperatures (°F) 





113 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
an 300 | 550 1100 | 1650 
175 313 600 1150 1700 
188 325 650 1200 1750 
200 338 700 1250 1800 
213 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 388 900 1450 2000 


RE a .=Tempil® “Basic Guide 
to Ferrous Metallurgy” 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 
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Manufacturers & Distributors 


Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Mo: hines 


611 West 30th Street, Chicago 16, Illinois 
2023 Hamilton Avenue, Cleveland 14, Ohio 


For more information, Circle No. 404 
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Inconel averages nine months service in this D-shaped muffle used 


in gas-fired furnaces to continuously anneal strip at Somers Brass 
Company, Waterbury, Conn. Previous materials failed in weeks. 


Somers Brass finds way to offset triple attack on muffles 


where metal temperatures go up to 2200° F. 


This was a tough one... 


Temperatures running as high as 2200°F. . . . super- 
hot corrosive combustion gases outside the muffle... 
carbon rollers inside, plus hydrogen (from the cracked 
ammonia) to cause embrittlement. 


Under such a three way attack, muffles cracked in a 
matter of weeks, destroying the integrity of the con- 
trolled atmosphere, spoiling the finish on strip being 
annealed, 


With every muffle material Somers Brass tried, it was 
the same story ... until they came to Inconel®. Inconel 
is giving them nine full months of service on the aver- 
age, a big boost in production economy. 


Inconel 


Inconel steps up life in 3 ways 


Inconel retains usable strength up to 2200°F. Inconel 
resists carburization and high temperature corrosion. 
Inconel withstands severe thermal stressing without 
cracking or spalling. 


Do you need these properties, too? 


If so, consider Inconel. It’s an easy material to fabricate 
and keep in repair. Furthermore, there’s an Inco booklet 
that suggests many ways to use Inconel effectively... 
“Keeping Operating Costs Down as Temperatures Go 
Up.” Write for a copy today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


4~. 
INCO, NICKEL ALLOYS 


TRADE MARE 


... for long life at high temperatures 


, For more information, turn to Reader Service Card, Circle No. 456 
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Every day is Saturday... 


at Belmont! 


If our ingots were infantrymen, 
they’d blow their tops! For every 
day —and all day —is inspection 
day at Belmont. 

Not a single drop, square, 
stick, grain or ingot “gets by” 
the critical eye of Belmont metal 
experts in anything short of per- 
fect condition...at any stage of 
production. 

And Belmont quality is ex- 
ceeded only by Belmont service 
—the result of 59 years of “fall- 
ing in” on time. 

Better buy Bel- 
mont... for both! 


Belmont— 


SMELTING & REFINING WORKS, INC. 


305 BELMONT AVENUE « BROOKLYN 7, NEW YORK 


“Putting Mettle into Metals Since 1896” 


— | 
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not provide reproducible results 
in different equipment, but that 
it does not provide results that 
are at all comparable to actual 
environmental conditions, par 
ticularly industrial atmospheres. 
He cited, as an example, that 
chromium flashed stainless steel 
does not show up as well in salt 
spray tests as copper-nickel-chro- 
mium. But exposed to industrial 
atmospheres, the reverse is true. 

Bigge said that costly exam- 
ples of the corrosive effect of in 
dustrial air have occurred dur- 
ing the last few winters in 
Detroit. During one extended 
period of high humidity, snow, 
sleet ‘and industrial gas concen- 
tration, the chromium plated 
bumpers of several thousand 
automobiles stored in outdoor 
lots had to be replaced. Indus- 
trial acids in sleet, combined 
with salty road splash, abrasion, 
and freeze-melt cycling will ruin 





most chromium fini; 
most nothing flat. 
Bigge is confident that 
accelerated test that 
porate the effects of |} 
and industrial 


€s in 


should. enable res: 
come up with bette 
coatings. However, 
can’t be designed ur mor 
known about industr aty 
pheres. 

The first task facing tes; 
signers is to find out what k 
of damage automobile finish 
are exposed to. Secondly, thoy, 
must be an accelerated test thy 
reproduces the damage. Presey 
ly, Mr. Bigge and the Elect). 
plater’s Society have enlisted 
large fleet of Detroit taxicabs 
do guinea pig work. Metal plate 
the size of license plates, hay; 
been taper-plated and attached: 
the front bumper of the | 
cabs (luckily, there are no fron 
end license plates in Michigar 
Since the cabs are used ever 
day, and if not, records are ay: 
able to show when they were ou 
of service, test plates will sho 


INDUCTION 
FURNACES 


Melting 
Heating 


AJAX ELECTROTHERMIC CORPORATION 


TRENTON 5, NEW JERSEY 
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th on OXWELD Automatic Tracer 


Trade-Mark 


MAKES OXYGEN-CUTTING 
FAST, EASY and ACCURATE 


Fast, clean, and accurate—that’s how parts produced by automatic tracer-guided cutting 
machines come off the production line . .. Whether the job is cutting a wide range of simple 
patterns or intricate shapes, hundreds at a time or one piece—the OXWELD Automatic 


Tracer reproduces all templet designs exactly, and economically. 


No need to allow for kerf in the size of templets— you merely set a dial to compensate 
for the kerf width of the nozzle in use. Parts are reproduced to tolerances ranging from plus 


or minus 7/32-in. to 1/16-in.—clean and smooth, and at high speeds. 


Simple to set up—no special tools are required for making templets, they can be cut from 
VINYLITE plastic sheets with a knife or shears ...The templet is simply mounted on the 
tracing table with masking tape. Your LINDE representative will be glad to discuss your 
needs, and help you determine the best setups for your oxygen-cutting operations. Start 


saving now—call him today for more information. 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [98 New York 17,N. Y. 
Offices in Principal Cities 


In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited 


The terms "Oxweld,” “Linde,” and ‘'Vinylite” are registered trade-marks of Union Carbide and Carbon Corporation. 


For more information, turn to Reader Service Card, Circle No. 373 
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You can be sure 


you're planning your production 
properly if you’ve considered 
the advantages of 


Marblette 
Plastic Tooling 
Resins 


which can speed designs from 
drawing board to production run, 
require no heavy equipment in- 
vestment or highly skilled labor, 
facilitate pilot runs and design 
changes, and 


will save you 
up to 70% in 
time and up 
to 80% in cost 


in making stretch dies, draw 
dies and panels, match dies, jigs, 
fixtures, patterns, models, proto- 
types, core boxes, plating shields, 
bag and contact molds, latex dip 
production forms, molds for fi- 
brous glass lay-up, spray-metal 
backing, vacuum-forming, and 
electro-forming, and other types 
of tools and dies. 


The versatile yet specialized liq- 
uid epoxy and phenolic resins 
developed by Marblette fit into 
your production picture. Con- 
vince yourself—see how they can 
give you increased economy and 
efficiency—use the handy cou- 
pon below for resin samples, 
technical data, a phenolic data 
folder, an epoxy data folder, 
and a conversion computer that 
shows at a glance how much 
resin to use for casting any size 
product or part. 


PPTTTTITITITITITITITITITITITITTITT Tt eed 


The Marblette Corporation & 
37-11 Thirtieth Street g 
Long Island City 1, N. Y. 

We are interested in plastic tooling for % 


Please ( () Technical Literature ab 
send ) () Phenolic Data Folder é 
us 1 Epoxy Data Folder 
free { 4 Conversion Computer 


pT a ARR pene” ner Pee aa» hd 


For more information, Circle No. 328 
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what happens to chromium dur- 
ing various lengths of time and 
under recorded weather condi 
tions. Such data will be invalu 
able in designing a standard ac 
celerated test. 

Bigge hopes that the data col- 
lected will be used to do more 
than design a test and provide a 
better coating. The taxi plate 
and static industrial atmosphere 
exposure plates will supply data 
for state, municipal and federal 
groups on air pollution and on 
the effect of excessive salting of 
streets during ice and snow con- 
ditions. 

The best way to keep an auto- 
mobile shiny, Bigge maintains, 
is to get at the source and clean 
up the air and the streets. Such 
an accomplishment would far 
overshadow the benefits accruing 
from better finishes. 


Mach 3.5 Seen as 
Top Flight Speed 


Research on materials to with- 
stand the effects of high flight 
speeds lags far behind the de 
velopment of airframes and pow 
er plants capable of pushing 
speeds well into the present 
thermal barrier, according to 
papers delivered at the annual 
meeting of the ASME. 

The thermal barrier, unlike 
the sound barrier, cannot be 
“passed.” It simply gets hotter 
in a geometric ratio to speed. 
Among the more startling facts: 
at Mach 5, or five times the 
speed of sound, aluminum melts 
from skin friction; at Mach 6, 
most steels melt. Both materials 
lose strength at far lower speeds. 
Present top speeds of experimen- 
tal piloted aircraft that have 
been released by the Air Force 
are pushing close to Mach 2— 
and even at this speed aluminum 
loses its strength and it is neces- 
sary to go to stainless steel and 
other high-strength, heat-resist- 
ant materials. Even these mate- 
rials are only adequate for short 
periods of high speed flight and 


Lali ideas, 
new technology, 


new products 
for YOUR 


Business 


AND TRADE EXPOSITION 
LOS ANGELES, CALIFORNIA 


@ See the very latest 


design, techniques, equipment, 
technology, materials, processes, 
products, packaging, machinery; 
everything pertaining to 
plastics from raw materials 
to finished products; 
from all corners of the 
world ... assembled for the first time 
in Western United States! 


¥ @ Write for tickets 


and]or information 
on your company 


letterhead. 
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replace 3 piece unit, eliminate assembly, solve gas leakage problems! 


YE-PIECE COLD FORGINGS 


A typical example of how Hunter Douglas cold forgings simplify everyday design problems 


A most critical requirement in the pro- 
duction of an ordnance component was a 
perfect seal against the escape of high 
pressure gases. Fabrication by conven- 
tional procedures involved the assembly of 
three separate pieces—a screw machine 
part turned from bar stock and bored from 
each end; a separate sleeve machined from 
tubing, and a stamped Welsh plug. The 
three parts were unitized by expanding the 
Welsh plug within the sleeve, forcing walls 
into a machined groove within the head. 
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These three compon- 
ents and their assembly 
were eliminated by the 
one-piece cold forging. 
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DESIGNERS: 


If you want to know 
more about Hunter Douglas 
Cold Forgings write on 
you. company letterhead 
’ this free 40 page book, 
now on the press! 


HUN": DOUGLAS CORPORATION e 





Hunter Douglas 


DEPT. MM-2, 


To simplify the design, insure leak-proof 
construction and eliminate costly machin- 
ing and assembly time, Hunter Douglas 
engineers suggested a cold forging from 
HD-11-T6, a high strength aluminum alloy. 


All internal and external diameters of the 
cold forged component are now formed in 
a single, instantaneous press operation. No 
joints exist to cause a same consequently 
rejects are negligible. The cold forging, 
being highly stressed, easily withstands 
bursting pressures of 5500 psi without dis- 
tortion. With its remarkable simplification 
in design, the cold forging requires fewer 
machining operations, thus saving both 
time and unnecessary metal waste. 


Hunter Douglas Cold Forgings can be mass- 
produced in any required numbers and to 
cover a tremendous range of design re- 
quirements. If your components require 
walls of zero draft, high physical proper- 
ties, employ tubular a with or with- 
out a closed end, and must meet close 
dimensional tolerances, HUNTER DOUG- 
LAS COLD FORGINGS may provide the 
answer. Our engineers will give you a 
prompt analysis upon submission of a blue- 
print or sample part. 







RIVERSIDE, CALIFORNIA 





Hunter Douglas Cold Forgings cover a 
multitude of needs. Note wide variation in 
part geometry. Many complex designs 
formerly considered impossible to produce 
by cold forging now respond to new tech- 
niques developed at Hunter Douglas. 


Corporation 
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WIRE 
FORMS 


and 


METAL 
STAMPINGS 


We'll prove that our high 
speed production means 
lower unit costs for you! 


You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 


WIRE FORMS 
.0015 to .125 diameter. 


SMALL METAL STAMPINGS 
.0025 to .035 thickness. 
.062 to 3 inches wide. 


Specializing in production of parts 
for electronic, cathode ray tubes and 
transistors. 


Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 


7A Boyden Place * Newark 2, New Jersey 


For more information, Circle No. 347 
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present fatigue problems. 

Engineers agree that sooner 
or later aircraft will have to be 
designed to carry loads while hot, 

hot being anywhere from 200 
to 1600 F. Dr. George Gerard, 
of New York University, sum- 
marizing engineering opinion on 
thermal flight, said that optim- 
ists believe that the thermal bar- 
rier may be dodged by restrict- 
ing flight speeds at low altitudes 
and flying very fast at altitudes 
where air density—and friction 
—is practically zero. More pessi- 
mistic designers think that this 
solution is not practical. Dr. Ger- 
ard, in describing results of 
NYU’s” engineering research, 
foresees an upper limit of about 
Mach 3.5 for aircraft speeds with 
present materials. At this speed, 
which would generate tempera- 
tures of 800 F, the structure 
necessary to withstand the high 
stresses and temperatures would 
make the aircraft impractical 
aerodynamically. A fighter might 
weigh as much as a current 
heavy bomber. 

An alternative for heat resist- 
ant materials in non-piloted air- 
craft would be to design the 
equipment so that part of it 
could melt. As the missile is a 
one shot aircraft, it is not neces- 
sary to have it the same on 
arrival as on departure, as long 
as control can be maintained for 
the short flying lifetime. 

Harold Adams, of Douglas 
Aircraft, suggested two design 
approaches—to design for high 
temperature endurance, and to 
use some sort of cooling on con- 
ventional designs. While the 
first course presents insuperable 
obstacles at the present time, the 
Douglas engineer claimed, there 
are several possibilities for the 
second course. Cooling by air 
cycle systems, heat sinks utiliz- 
ing fuel supplies, transpiration 
cooling by water evaporation, 
and refrigeration all hold some 
promise of extending the speed 
of flight further into the barrier. 

Many engineers in the field of 








PYRO 


Instruments for Pracisicn 
Temperature 
Measurements 





Radiation Pyrometer 


Tells spot temperatures instantly ip 
heat-treating furnaces, kilns forging: 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Tempera. 
ture indicated on direct-reading dia] at 
a press of the button. Any operator can 
use it. Two double-ranges from 1000° F 
to 3400° F. Write for FREE Catalog 
No. 100. 


PYRO 


Optical 
Pyrometer 


Determines temperatures 
of minute spots, fast- 
moving objects and 
smallest streams—at a 
glance! No correction 
charts or accessories 
needed. Easy to use— 
weighs only 3 lbs. Spe- 
cial types available to 
show true spout and 
pouring temps of molten 
ferrous metal measured 
in open. Five stock 
ranges. Frem 1400° F. 
to 7700° F. Write for 
FREE Catalog No. 85. 


The Improved 


PYRO 


Surface Pyrometer 
The ideal instrument fo: 
all plant and laboratory 
surface and _ sub-surface 
temperature measurements 
Available with large selec- 
tion of thermocouples and 
extension arms for all jobs 
Designed for ruggednes 
and accuracy .. . it fea- 
tures automatic cold end 
compensation, large 4% 
direct reading dial and 
shock, moisture and dust- 
proofed shielded steel 
housing. 5 stock ranges 
0-300°F. to 0-1200°F. Ask 
for catalog No. 168. 


PYRO 


Immersion 


Pyrometer 

The Pyro Immersion Pyrom- 
eter is shock proof, moisture 
proof, dust proof, immune to 
magnetic influences. Shielded 
steel housing. Instantly in- 
terchangeable thermocouples 
without adjustment or re- 
calibration. Large 4” scale. 
Equipped with exclusive Lock 
Swivel. Ranges 0-1500 to 
0-2500 F. Get FREE Cata- 
logue No. 155. 




















The 
PYROMETER 


INSTRUMENT COMPANY 
New Plant & Laboratory 
BERGENFIELD 27, NEW JERSEY 
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TAYLOR 


Laminated Plastics 
Vulcanized fibre 


Shop Talk 


TAYLOR 


Plants in Norristown, Pa. and La Verne, Calif 


riers. >a. 





Tips for designers 


a“ 
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SF) al) 
High temperatures in an aircraft gener- 


ator posed a tough problem for rotor 


insulation . . . solved by Taylor Silicone 


Laminate. 





Television tuner uses a shaft made of 
Taylor polyester glass rod ... a strong 


material with excellent insulating qualities. 





Refrigerator doors are hung with hinge 
spacers of Taylor Super White Vulcanized 
Fibre . . . tough, smooth, abrasion-resistant 
and readily formed. 


lb | 


Handles for heavy-duty fuse boxes are 
made of Taylor melamine laminate for re- 
and for high 


Vi 





5) 
4 
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sistance to arcs, corrosion... 
mechanical strength. 














TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
often be simplified . . . schedules 
safeguarded .. . inventory head- 
aches cured . . . and overall costs 
reduced by having Taylor fabri- 
cate finished parts of vulcanized 
fibre and laminates to your spe- 
cifications. Efficient, modern fa- 
‘ilities are ready to serve you. 
Vrite to Taylor about your 
pecific requirements. 














Terminal boards for Hewlett-Packard high-precision electronic instrument circuit are made 


of Taylor XXXP-301 laminate... chosen for its excellent, stable insulating qualities. 


Unique hot punch laminates— 
set new performance standards 


Taylor’s new ‘300’ series of paper 
base laminates were developed spe- 
cifically to meet the stringent de- 
mands of modern electronic prod- 
ucts. These hot-punch materials now 
make it possible for you to get pre- 
mium physical and electrical prop- 
erties . . . without premium price. 


These new Taylor materials are 
unique. They’re uniform all the way 
through . . . no surface overlay of 
resin. Their superior performance 
will add to the value of your prod- 
ucts. And their excellent fabricating 
qualities will give you substantial 
savings in production. Equally im- 
portant, you are always sure of these 
properties in every shipment, thanks 
to Taylor’s methods of manufacture 
and strict laboratory control in each 
phase of processing. 


A wide selection of grades of the new 
laminates have been developed to fill 
varied requirements of electronics 
manufacturers: 


XXXP-301—the ultimate in elec- 
trical properties. Unusually high in- 
sulation resistance under all climatic 
conditions . . . low water absorption 
. excellent punching and staking 
. .. phenomenal recovery. Premium 
performance at standard price. 


XXP-351—a high-grade laminate 
second only to XXXP-301, with 
closely comparable characteristics at 
a lower price. 


Grade 353—a quality laminate with 
outstanding electrical and physical 
properties . . . priced for economy. 


Grade 354—a laminate that’s espe- 
cially easy to fabricate. Good sta- 
bility, low water absorption, and 
economical price. 


Grade 381—flame retardant with 
high arc resistance. 


Plan to take advantage of these new 
laminates in the products you are 
now designing. Write to Taylor for 
full data, and for a consultation by a 
Taylor engineer. 


z For more information, turn to Reader Service Card, Circle No. 416 
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AGILENE 


(POLYETHYLENE) 


for ULTIMATE 
CORROSION RESISTANCE 
] BY THE AGILE HOT GAS 


| WELDING, FLAME SPRAYING, 
ik and FLOC-COATING METHODS 








X-RAY TESTED FOR 
QUALITY CONTROL 





Agile’s strict quality control for every 
fabricated and semi-finished component 
assures you of material which is homo- 
geneous, non-degraded, and free from 
voids, 





AGILENE SHEET 


Largest sheets available! They range in 
size from 1%" to 1” in thickness and the 
over all size is 48” x 72”. Agilene sheets 
are molded from virgin Polyethylene 
resin, natural or black pigmented, and 
are free from air inclusions. 


AGILENE ROD 


Largest sizes available! Standard diame- 
ter ranges from 4” to 3” and standard 
lengths from 12 to 60 inches. Molded 
from virgin Polyethylene resin, natural 
or black pigmented. 


AGILENE BLOCK 


Largest sizes available! Standard dimen- 
sions range from 12” x 12” x1” to12”x 
12” x 4” molded from virgin Polyethy- 
lene resin, natural or black pigmented. 
Larger sizes also available. 


MOLDINGS 


Largest sizes available! Up to 1,000 
pounds. 


SEND FOR COMPLETE LITERATURE 


| LE Y 
AGILENE 


‘W7 Soe 


> 
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military aircraft are beginning 
to think more and more in terms 
for piloted 
as well as missiles. An 


of limited lifetimes 
aircraft 
airframe certified for a maxi- 
mum life of, say, 
many fatigue problems, 
this group believes, and could be 
produced in greater volume to 
offset shorter lifetime. A British 
turbojet power plant, which de- 
velops the highest thrust per 
pound of any engine yet pro- 
duced, has a lifetime of only 10 
hr, could be used in missiles or 
in interceptor or parasite-type 
piloted fighter aircraft. 


100 hr, would 
solve 


SPI to Survey 
Fire Hazards 

The Society of the Plastics In- 
dustry has set up a Committee 
on Fire Prevention. The com- 
mittee will develop material for 
a manual on fire prevention as it 
applies to the plastics industry 
and its products. The manual 
will serve to acquaint officials of 
municipalities and other regula- 
tory bodies with what does and 
does not constitute a fire hazard 
in the plastics industry. It will 
also contains do’s and don’ts re- 
garding good housekeeping and 
safety in plastics plants. 

The SPI feels that in the past 
fire hazards in the plastics field 
have been magnified unduly and 
it is felt that the publication and 
assimilation of instructive mate 
rial on fire prevention as related 
to plastics will help to clarify the 
industry’s position. 

Twenty-five companies produc- 
ing or fabricating plastics are 
engaged in the project, which 
has the approval of the Board of 
Fire Underwriters. 





Correction 


Armco Steel Corp. was inad- 
vertently omitted from a list of 
suppliers in our manual on 
“Clad and Precoated Metals”. 
Armco is an important sup- 
plier of hot dip zinc-coated steel 
sheet and strip under the Zinc- 
grip tradename, and _ should 
have been listed in the table on 
p. 127 of our December issue. 

















(NON-PLASTICIE. 
POLYVINYL CHLOR 


gor ULTIMATE 
CORROSION RESISTANCE 


BY THE AGILE HOT Gas 
WELDING TECHNIQUE 





For Hot Gas Thermo-Plastic 


Welding (electrically operated 110 
volt gun) complete with 15 feet each 
inert gas or air hose, rubber covered 
flexible electric cord. Ask for Bulletin 
“Hot Gas Welding.” 


AGILIDE SHEET 


Largest sizes available! Thicknesses 
range from '%” to 1” and the overall 
size is 48” x 72” and 108”. These sheets 
may be cut to size. 


AGILIDE ROD 


Largest sizes available! Diameters from 
\%” to 1”. Standard lengths are 10’ 0”. 
May be cut to any length desired. 


AGILIDE BLOCK 


Largest sizes available! Dimensions from 
12” x12” x1” to 12” x12” x4”. 
SEND FOR COMPLETE 
LITERATURE 
TODAY!!! 
ACKNOWLEDGED PIONEERS 


IN THE WELDING OF 
STRUCTURAL PLASTICS 
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Thi problems oe 
E-C”’ answer 


ol 
Hi uld you shield a complex, static- 
or e hunk of machinery from stray 
electric charges and still keep its innards 
open to inspection? 

[hat’s a problem IBM faced in design- 
‘ng their now-famous electronic calcula- 
tor—and solved with E-C glass. Ordinary 
glass wouldn’t do. It wouldn’t keep elec- 
trons in line. Metal would have been 
ideal for the shielding job, but not so 
good for seeing through. E-C coated 
glass does the one and allows the other. 

E-C coated glass is a Pyrex brand 
glass. It stands up well under physical 
and thermal shocks. But its main claim 
to fame is the transparent, conductive 
coating (about 20-millionths inch thin) 
that’s permanently bonded to one side of 
it. It’s this coating that keeps static 
charges from gumming up IBM’s com- 


plex circuits busy calculating. 





But there’s more to E-C coated glass 
than shunting off unwanted electrical 
charges. Run a current through it and 
you've got a heating element that gives 
forth with a uniform, dry, controllable, 
radiant heat, up to 350° C. The emphasis 
is on uniform—no furrows of heat with 
coolth in between; no dead spots. 

This uniform heating element is 
already at work in medical sterilizers, 
drying ovens, room heaters, chicken 
brooders. 

And here’s a third kind of application. 
Turn an E-C panel around and you have 
a highly efficient heat reflector. A well- 
known steel company protects shear 
pulpit operators from the fiery heat of 
billets in process with transparent E-C 
panels, 

Product or process—the potential of 
E-C coated glass hardly seems tapped. 
We've learned a lot about it that we’d 
be glad to share with you. 





f CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 





Multi-aptitude problem—So 
many folks have exhibited so much inter- 
est in the ability of our Vycor brand 
96% silica glasses to survive, unscathed, 


wide temperature variations (quick 
switches from below freezing to 1800° F. 
or higher) that its other attractions for a 
designer may fall into oblivion. 





This we don’t want to happen, and 
you might not either. Actually, there are 
seven Vycor brand glasses available to- 
day—all high silica, but each compound- 
ed to develop specific aptitudes. Glass 
7911, for example, we control especially 
for uniform, high transmittance of short- 
wave ultraviolet. It has notably high 
electrical resistivity, too, and low power 
loss. Glass 7910 meets germicidal lamp 
requirements for transmitting ultraviolet 
at 254 millimicrons. Glass 7950 will ab- 
sorb most of the visible light from a tung- 
sten filament (2700° K.), but let infrared 
radiation pass freely. 

Our brand new bulletin B-91, ““Vycor 
brand Industrial Glassware by Corning,” 
completes the story with all the basic 
data we can put in print about all seven 
Vycor brand glasses—with curves and 
illustrations. It just might stimulate an 
application idea or two for you. Would 
you like a copy? 


——— Clergy nennnet eesonecl ie 


On becoming attached—Nothing 
personal—just a first step, we hope, 
toward informing you about ways of 
attaching glass to metal. 

We've found a lot of our customers 
have more than a passing interest in this 
subject. We do too, as you might im- 
agine, what with .some 50,000-odd 
formulas for glass hankering to be put to 
new uses. 

Below, for example, is one of the 
*‘recommended methods of attaching 
glass to metal structures” —from a:bulle- 
tin of that name! 





This particular one is a soldered joint 
between glass and metal. The glass panel 
has a metallized edge to accommodate 
soldering to the metal frame. 

The brochure (actually an editorial 
reprint from “Product Engineering”’) 
shows some 16 other types, including 
threaded joints, pressure-tight joints, 
spun-metal joints and electrical connec- 
tions. We’d be delighted to send you a 


copy. 

% * % % 
Which brings us to our basic theme— 
glass itself. That’s a world amazing even 
to those of us who spend most of our 
waking hours exploring its apparently 
endless boundaries. 

What progress we’ve made to date, 
mostly working with folks who have 
materials problems to solve, is spelled out 
in a little volume we’ve offered before 
and offer again in light of the sustained 
demand for it. A copy of “‘Glass and 
You” will show how this centuries-old 
material fits 20th century technology. 
It’s a good starting point for getting 
acquainted. May we send you a copy? 


panama 

















¥ CORNING GLASS WORKS, 12-2 Crystal Street, Corning, N. Y. 
Please send me the information checked below: | 
| (J E-C glass; (-] “VYCOR brand Industrial Glassware by Corning”; [[] “Methods of l 
| attaching glass to metal structures”; [_] “Glass and You"; [_] Send a representative | 
| to call on me. | 
| Name Title ; 
| Company | 
| Address | 
| City Zone State | 
iti dntin cits deat dato comenm am cin Guigenattinatnaancnnemscmpusngnbemanhamencmamnuieniennemmemanmannemanndl 
For more information, turn to Reader Service Card, Circle No. 457 
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ELECTRIC FURNACES 


for production line heat treating 


and heavy-demand process 
control 


More and more plants are selecting highly efficient 
TEMCO electric furnaces for heat treating dies, 
parts, tools, etc. and industrial lab work. Series 1500 
shown is one of eight convenient sizes . . . with 
either fully automatic or manual controls. Easy to 
install and operate . . . economical. $55 to $507. 


Write for data and nearest dealer's name. 


THERMO ELECTRIC MANUFACTURING CO. 


493 HUFF ST., DUBUQUE, IOWA 





For more information, turn to Reader Service Card, Circ). 


MAGNE-BLOX 


SPEED SURFACE Gr: VDING 


SET-UPS WiTy 
MAGNE-Bi OX 


Laminated P, 
V-Blocks & An 








ilels 
lrons 


e@ Grind Work Square e@ Save your Magnetic Chucks 
@ Grind Work Parallel © Eliminate Clamps 





® Hold Round Pieces ® Eliminate Holding Devices 


UNIVERSAL SET $22 25 


Code GANBO In Case 











‘PRODUCTION 


with the 
“Little Wonder” 
RADIUS DRESSER 


Dressing and Shaping Grinding 
Wheels up to 1" Convex or Con- 
Better Support by using Swinging cave Without Diamond - Code 
Arm pivoted on Lapped GANLE 
Centers, eliminating Vi- 
bration and giving Bet- 
ter Finish. Natural Pointed 1/3 K. Diamond _ $650 




















Write for Illustrated Folder — Code GINYYV 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 











CHESTS 


Temperatu res to 


° 
-95: 
BELOW ZERO 
For Shrink Fits 
Seasoning Gauges 


Precision Tools 


Laboratory Tests 


it 





SUB-ZERO MODEL SZH-153 Shown 


REVCO RIVET COOLER with 
— w—> 90 Rivet Cannisters available 


Special Equipment added to meet Your Needs, if desired. 


























cu.| TEMP. CAPACITY OUTSIDE Hermetic 
MODEL FT * | PULL DOWN Inside (“) Dimen. (“) UNITS* 


7orm [A|B] C|L|W]H| HP 














SUB-ZERO a 
$7H-153 | 1:5| —95% |23/ 9|12%|42| 28/43) %&% 





rg 6.5 —85% |47/|15| 16/60| 28/43) %wa VY 
SZH-653 , ‘ : 





RIVET COOLER fe 
RSZ-503 5.0 —30; |30/ 16) 18 |42/| 28/| 41 % 
































*Fan Cooled; Refrigerant F22 and F12; Current 110/60 * WRITE TO: 


REVCO INC.... DEERFIELD, MICH. 
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die cast 


... AND THEY NEED NO PRO- = = 
TECTIVE FINISHES IN MOST & CAP 
APPLICATIONS! Like all GRC & 

as 


die cast fastenings, they are 
non-ferrous, rustproof, and cor- =» 

ion-resi t. GRC zi llo : OTHER GRC ZINC 
A A = 1 ‘hed with | ALLOY FASTENINGS 
astenings are furnis e wi GRC WING SCREWS 
clean threads and a bright fin- GRC WING NUTS | 
ish that withstands normal usage ; Exclusive Finger-Grip 


: : Design! 
—are available in all commer- 
cial finishes when desired. GRC SMALL TUBULAR 
RIVETS 
Diameters up to 9/64" 


®ECONOMICAL lengths up to 5/16" 


THUMB NUTS— 
SCREWS 


Write today for samples, re- se eo pad 
vised price schedules and 


= i World's Foremos! 
bulletins . Pa j rf orcas 


GRIES REPRODUCER CORP. 


153 Beechwood Ave., New Rochelle, N. Y.—NEw Rochelle 3-8600 
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